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PREFACE.

Scignce has been well defined to be knowledge reduced to order ;
that is, knowledge so classified and arranged as to be easily re-
memsbered, readily referred to, and advantageously applied.

ARiTHMETIC i8 the science of numbers, and a correct and accurate
knowledge of it is- one of the most important elements of a liberal
or practical education. It is the corner-stone of the exact and mixed
sciences, and the first subject in'a well-arranged courss of instruc-
tion to which the reasoning powers of the -mind are applied—yet iny
all that relates to the usos and applications of numbers, it is the guide

and daily companion of the mechanie and man of business.
These two objects have been kept constantly in view in the
preparation of this work—viz.:

1. To present to the young mind, nnacquamted with. the methods
of bxact reasoning, the elementary principles of arithmetic in their
simplest form and combination.

II. Te explain and illustrate the various applications of arithmetic
in the t tions of business, and thus make known its great prac-
tical utility. To attain the first of these ents the following method
has been adopted.” -

1. To present to the mind every new idea by a simple duestion,
and then to express the idea in general terms under the form of
a definition or principle.

2. When a sufficient number of ideas are thus fixed in the
mind, they are combined, forming a proposition or rule ; so that the
separate elements are arranged in the order of exact reasoning, as
fast as they are learned.

3. An entire system of Mental or Oral Arithmetic hag been
curried forward in connection with the text, by means of a con-
mected series of questions placed at the bottom of each page ; and if
these, or their equivalents, are carefully put by the teacher, the ‘
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pupil will understand the reasoning in every process, and at the
same time cultivate the powers of analysis and abstraction.

4. The better to attain these objects, the Arithmetic has been
divided into paragraphs or sections, each containing a number of
connected principles—and these paragraphs constitute a series of
dependant propositions that make up the entire system of reasoning
which the work develops. - The Qral Arithmetic corresponds with
these connected propositions. The subject of Fractions, will per-
hups best illustrate the advantages of this method.

In regard to the second part, the table of contents, under the
head of * ArpLicaTiONs TO Business,” and ‘ MENSURATION,” shows
how large a portion of the work has been given to what may justly
be termed the PracTicar anp UseruL.

The First Lessons in Arithmetic, the School Arithmetic, ard the
University Arithmetic, embrace a series of works on the subject of
numbers which are designed to meet the wants of different. classes
of pupils.

The first work is for beginners. [t treats of the simplest properties

'of numbers, and although but the alpbabet of the science, yet that
alphabet is the basis of all subsequent combinations. The School
Arithmetic is an entire and complete treatise, and embraces all the
subjects usually taught in academies and schools. The University
Arithmetic is also a treatise of itself. It contains much that is
found in the School Arithmetic, but the reasoning is more elabo-
rate and the difficult and hidden properties of numbers more fully
developed. The proof of the four ground rules by means of the
Properties of the 9’s, the subject of Circulating or Repeating Deci-
mals,—of Coins, Currencies, and general Exchanges—of Book-
keeping by Double Entry, are all treated in the larger work,
which may be studied to great advantage by higher classes and all
who desire to obtain a thorough and full knowledge of the won-
derful properties of numbers and their numerous applications.

New Yorx, June, 1847.
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ARITHMETIC. .

NUMERATION AND NOTATION.

1. A single thingiscalled - - . One,
One and one more are called - - Thoo.

td
Two and one more are called - . Three,
Three and one more are called - - Four,
Four and one more are called - - Five,
Five and one more are called - - Siz,
Six and one more are called - - Seven,
Seven and one more are called - - Eight,
Eight and one more are called - - Nine,
Nine and one more are called - - Ten,
&ec. &ec. &e.

Each word, one, two, three, four, five, six, &c., points
out how many things are spoken of. These words are
called NuMBERS. ence, NUMBERS are expressions for
one or more things of the same kind.

2. The unit of a number is one of the equal things
which the number expresses. Thus, if the number ex-
press six apples, one apple is the unit; if it express five
pounds of tea, one pound of tea is the unit; if ten feet
of length, one foot is the unit ; if four hours of time, one
hour is the unit.

1. What is a single thing called? One and one? Two and
one? Three and one? Four and one? Five and one? Six and
one? Seven and one? &c. What are Numbers?

2. What is the unit of a number? What is the unit of the number
six upples? Of the number five pounds of tea? Of the number ten
feet? Of the number four hours? .
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8. ARITHMETIC treats of numbers. Numbers are ex-
pressed by certain characters, called figures. There are
ten of these characters, and they are the alphabet of the
arithmetical language. They are

0 which is called a cipher, or Naught,

1 . e - s - One,
2 <.’ = 2 o Two
3 .« < . . . Three,
4 .- . < . . Four,
5 .- - . - - Five,
6 - - - - - Six,
7 - - - < .- Seven,
8 .- - - - - Eight,
9 . Nine.

We see from the language of figures, that
1 expresses a single thing, or a unit of a number.

2 - two things of the same kind, or two units.

3 - three things - - or three units.
4 - four things - - or four units. .
5 - five things - - or five units.

6 - six things - - or six units.

7 - seven things - - . or seven units.
8 - eight things - - or eight units.
9 - nine things - - or nine units.

4, The character 0 is used to denote the absence of .
a thing. Thus, to express that there are no apples in
a basket, we write, the number of apples is 0. The nine

other figures are called, significant figures, or Digits.

6. We have no separate character for the number ten.
If we wish to express it by figures, we must combine the
characters already known. This we do by writing 0 on
the right hand of the 1; thus, 10, which is read ten.

3. Of what does arithmetic treat? How are numbers expressed ?
How many figures are there? Name them. What may they be
called ? ﬁow many things does 1 express? How many thi
does 2 express? How many units in 3? In4? In§? In6? In7?
In8? In9?

4. What does 0 express? What are the other nine figures called ?

5. Have we a separate character for ten? How do we express ten?
To how many units 1 is ten equal? May we consider it a single
unit? Of whit order?
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This 10 is equal to ten of the units expressed by 1. It
18, however; but a single ten, and in this sense may be
regarded as a unit, the value of which. is ten times greater
than the unit expressed by 1. It is called & unit of the
second order. :

6. When two figures are written by the side of each
other, the one on the right is called the place of units, and
the one on the left, the place of tens, or units of the second
order. . Each unit of the second order is equal to ten units
of the first order.

When units simply are named, units of the first order
are always meant. -

Two tens, or two units of the second order, are written 20

Three tens, or three units of the second order, are written 30

Four tens, or four units of the second order, are written = 40

Five tens, or five units of the second order, are written 50

Six tens, or six units of the second order, are written 60

Seven tens, or seven units of the second order, are written 70

Eight tens, or eight units of the second order, are written 80

Nine tens, or nine units of the second order, are written 90

These figures are also read, twenty, thirty, forty, fifty,
sixty, seventy, eighty, ninety.

The.- intermediate numbers between 10 and 20, be-
tween 20 and 30, &c., may be readily expressed by
considering the tems and units of which they are com-
posed. For example, the number twelve is made up of
one unit of the second order and two of the first. It
must therefore be written by setting 1 in the place of
tens, and 2 in the place of units; thus, . . 12

Eighteen has 1 ten and 8 units, and is written - - 18

Twenty-five has 2 tens and 5 units, and is written - 25

Thirty-seven has 3 tens and 7 units, and is written - B4

Fifty-four has 5 tens and 4 units, and is written . . 54

6. When two figures are written by the side of each other, what
is the place on the right called? The place on the left? When
units simply are named, what units are meant? How many units
of the second order in 20?7 In30? In40? In50? In60? In
707 In80? In90? Of what is the number 12 made up? Also,
18, 25, 37, 541 -
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Hence, any number greater. than nine, and less than
one hundred, may be expressed by two figures. The
right hand figure will express units of the first order,
and the other, uaits of the second order.

7. In order to express ten units of the second order, or
one hundred, we have to form a new combination.

It is done thus, - - 100
_by writing two ciphers on the nght of 1. 'This number
“is read, one hundred. Now this one hundred expresses
10 units of the second order, or 100 units of ¢ J/irst order.
But the one.hundred is but an individual hundred, and in
this light may be regarded as a unit of the third order.

We can now express any number less than one thou-
sand.

For example, in the number three hundred
and seventy-five, there are 5 units, 7 tens, and
8 hundreds. Write, therefore, 5 units of the
first order, 7 units of the second order, and
3 of the third ; and read from the right, units,
tens, hundreds.

In the number eight hundred and ninety-
nine, there are 9 units of the first order, 9 of
the second, and 8 of the third, and it is read,
units, tens, hundreds.

In the number four hundred and six, there
are 6 units of the first order, 0 of the second,
and 4 of the third: and in a ‘similar manner
we may express, by three figures, any num-
ber greater than ninety-nine and less than one thousand.
The right hand figure will express units of the first or-
der, the next, units of the second order, and the other,
units of the third order.

cohuns.
~3tens.
Qwunits,

ahuns.
cotens,
counits.

#»huns.
otens.
oyunits.

7. How do you express one kundred? To how many units of the
second order is it equal? To how many of the first order?’ May it
be considered a single unit? Of what order is it? How many units
of the third order in 2007 In 3007 In 400? In 5007 In 600?
In 7007 1In 800? In 900? Of what is the number 375 com-
posed? The number 4067 What numbers may be expressed by
three figures? What order of units will each figure express?
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8, To express ten units of the third order, or one thou-
sand, we form a new combination by writing three ciphers
on the right of 1; thus, - - - 1000 .

Now, although this thousand expresses one thousand
units of the first order, it is, nevertheless, but one single
thousand, and may be regarded as a unit of the fourth
order.

Proceeding in this manner, we may form as many
orders of units as we please : thus, a single unit of the
first order is /expressedp
a unit of the second by 1 and a 0 thus, = 10,:
a unit of the third order by 1 and two 0’s; thus, - 100,
a unit of the fourth order by 1 and three 0’s; thus, 1000,
8 unit of the fifth order by 1 and four 0’s; thus, 10000;
end so on, for units of higher orders. :

9. We see, from the language of figures, '

1st. That the same figure expresses different values ac-
cording to the place which it occupies.

2d. That units of the {erst order always occupy the place
on the right : units of the second order the second place
Srom the right : units of the third order the third place ;
and so on for places still to the left.

8d. That ten units of the first order make ome of the
second ; ten of the second one of the third ; ten of the third
one of the Jfourth; and so on for the Iugher orders. v

4th. That whenﬁgum are writlen by the side of each
other, ten units in any oneplace make one umt lfthe place
next to the left.

e = -

8. To what are ten units of the third arder equal? How do you
express them? How is a single unit of the first order expressed?
How do you express a unit of the second. order? One of the third ?
One of the fourth? One of the fifth?

9. On what does the value of the same figure depend? What is
the unit of the first place on the right?- What is the unit of the
second place? What is the unit of the third place? Of the fourth?
Of the fith? Sixth? How many units of the first order make one
of the second? How many of the second one of the third? How
many of the third one of the fourth? &c. When figures are written
by the side of each other, how many units in any place make one
unit of the place next to the left?

2
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10. Expressing or writing numbers by ﬁgures, is

called Noration. Reading the order of their places,
correctly, when written, is called NumMERATION.

EXAMPLES IN WRI’I;ING THE ORDERS OF UNITS.

1. Write 3 tens. ) Ans. 80.
2. Write 8 units of the second order. Ans. 80.

. 8. Write 9 units. of the first order. - Ans. ——

" 4. Write 4 units of the first order, 5 of the seoond
6 of the third, and 8 of the fourth. Ans.

5. Write 9 units of the fifth order, none of the fourth

8 of the third, 7 of the second, and 6 of the first.
Ans.-90876.

6. Write 1 unit of the sixth order, b of the fifth, 4 of

the 4th, 9 of the third, 7 of the second, and none of the
" first. - Ans.

7. Write 4 units of the 11th order. , ;

8. Write forty units of the second order. Ans. 400.

9. Write 60 units of the third order, with four of the
2d, and 5 of the first.

10 Write 16 units of the 12th order, with 8 of the 9th,
4 of the 6th, 7 of the 2d, and 1 of the 1st.

11. Write 7 units of the ninth order, with 6 of the
7th, 9 of the third, 8 of the 2d, and 9 of the first. ]

12. Write 8 units of the 8th order, with 9 of the 6th,
4 of the 5th, 2 of the 8d, and 1 of the 1st.

13. Write 14 units of the 12th order, with 9 of the
10th, 6 of the 8th, 7 of the 6th, 6 of the 5th, 5 of the
3d, and 3 of the first.

14. Write 18 units' of the 13th order, 8 of the 12th,
7 of the 9th, 6 of the 8th, 9 of the 7th, 7 of the 6th, 3 of
the fourth, and 9 of the ﬁrst .

15. Wnte 9 units of the 18th order, 7 of the 16th
4 of the 15th, 8 of the 12th, 8 of the 11th, 2 of the lOth
1 of the 9th, 0 of the 8th, 6 of the 7th, 2 of the third, and
1 of the 1st.

10. What is notation? What is numeration? Which way do
you numerate
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- .-, 72 b549, 136, 822
- - 894, 602 043, 288
- 7, 641 248, 907, 456
- 84, 912, 876, 410, 285

. 912, 761, 257, 337, 826

6, 407, 212, 936, 876, 541
57, 289, 678, 541, 297, 313
920, 323, 842, 768, 319, 675

The words at the head of the numeration table, units,
tens, hundreds, &c., are equally applicable to all num.-
bers, and must be committed to memory ; after which,
the pupil may read-the Table.

To make the reading of figures easy, they are often
separated into periods of three figures each, counnng
from the right hand. .
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EXAMPLES IN EXPRESSING NUMBERS BY FIGUBES

1. Write four in figures. . Ans. 4.
2. Write four tens or forty. Ans. ——
8. Write four hundred.. °  Ans. 400.
4. Write four thousand. . Ans. ——
5. Write forty thousand. Ans. 40,000.
6. Write four hundred thousand. - Ans. ——
7. Write four millions. Ans. 4,000,000.

These examples show us very clearly that gbe same
significant figure will have different values according to
the place which it occupies.

8. Write six hundred and seventy-nine. Ans. 679.

9. Write six thousand and twenty-one.

10. Write two thousand and forty.

11. Write one hundred and five thousand and seven.

12. Write three billions.

13. Write ninety-five quadrillions.

14. Write one hundred and six trillions, four thousand
and two.

15. Write fifty-nine trillions, fifty-nine billions, fifty-
nine millions, fifty-nine thousands, fifty-nine hundreds,
and fifty-nine.

16. Write eleven thousand, eleven hundred and eleven.

17. Write nine billions and sixty-five.

18. Write three hundred and four trillions, one mil-
lion, three hundred and twenty-one thousand nme hun.
dred and forty-one.

19. Write nine trillions, six hundred and forty bl]hons,
with 7 units of the ninth order, 6 of the seventh order, 8
of the fifth, 2 of the third, 1 of the second, and 3 of the first.

20. Wnte three hundred and five tnlhons, one hun-
dred and four billions, one million, with 4 units of the
5th order, 5 of the 4th, 7 of the 2d, and 4 of the first.

21. Write three hundred and one billions, six millions,
four thousand, with 8 units of the 14th order, 6 of the
3d, and 2 of the second.

22. Write nine hundred and four trillions six hundred
and six, with four units of the 18th order, five of the
16th, four of the 12th, seven of the 9th, and 6 of the 5th.
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11. There is another method of expressing numbers,
called the Reman. In this method the numbers are
represented by letters. The letter I stands for one; V,
five; X, ten; L, fity; C, one hundred; D, five hun-
dred, &ec.

ROMAN TABLE.

L - - - - One LXX. - - - Seventy

IL- - - - Two ° LXXX. - - Eighty

II. - - - Three XC. - - - Ninety

IVv. < - - -Four . C. - - - - One hundred
V.- - - < Five CC.- - - - Two hundred
VL . - . Six . CCC. - - - Three hundred
VI. - - - Seven . CCCC.- - - Four hundred
VIIL. - - - Eight D. - - - - Five hundred
IX. - - - Nine i DC. - . . Six bundred
X. - - - Ten- DCC. - - - Seven hundred
XX. - - - Twenty - DCCC. - - Eight hundred
XXX. - - - Thirty DCCCC. - - Nine hundred
XL - - - Forty * M, - - - - One thousand
L - - « - Fity . MM. - - - Two thousand
LX. - - - Sixty MMD. - - - 2500.

12. We see, that there are three methods of express-
ing numbers : 1st, by words. or common language ; 2d,
by figures, called.the Arabic method ; and 3d, by letters,
called the Roman method. ‘

EXAMPLES.

1. Write 1847 in common language : also in the Ro-
man notation.
2. Write MDCCC in figures, and also in common

language.

nsg' Qgrite 2675 in common language: also in the
Roman. '

4. Write 98447096 in common language.

5. Write MMMDCCIV in common language, also in
figures. v :

11. What characters are used in the Roman notation? What
does X stand for? What does D stand for?

12. How many methods are there of expressing numbers? What
are they? What is the one by means of figures called? The one
by letters? “oe .
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ADDITION OF SIMPLE NUMBERS.

13. John has three apples and Charlestwo: how many
apples have both of them? Every boy will answer five.

Here a single apple is the unit, and the number five
contains as many units as the two numbers three and
two. The operation by which this result is obtained is.
called Addition. Hence,

AppiTION is the process of uniting togcther two or more
numbers, in such a way, that all the units which they con-
tain may be expressed by a single number. | - v

Such single number is called the sum ar sum total of
the numbers added. Thus, five is the sum of the apples
possessed by John and Charles. ‘ ‘

What is the sum of 2 and 4? Of 3 and 5’2 Oof 6
and 3? Of 4,3and1? Of2,3and4? Of 1,23,
and 4? Of 5 and 7? How many units in 4 and 67

OF THE SIGNS.

14. The sign 4, is called plus, which signifies more.
When placed between two numbers it denotes.that they
are to be added together.

The sign =, is called the sign of equality. When
placed between two numbers it denotes that they are
equal to each other ; that is, that they contain the same
number of units. Thus, 34-2=>5.

When the numbers are small we generally read them,
by saying, 3 and 2 are 5.

Before adding large numbers the pupil should be able
to add, in his mind, any two of the ten figures. Let him
commit to memory the following table, which is read,
two and O are two ; two and one are three; &c. °

13. What.is addition? What is the single number called which
expresses all the units of the numbers added? How many units in
3 and 2?7 What is 5 called?

14. What is the sign of addition? What isit called? What does
it signify? Express the sign of equality. When placed between
two numbers what does it show? When are two numbers equal to
each ather? - Give an example.
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ADDITION TABLE. :
540= 5

24-0= 2 34+0= 3 440= 4

241= 3 3+1= 4 441= 5 5+1= 6
24+2= 4 342= 56 4+2=6 542=17
24-3= 56 343= 6 443=7 . 543= 8
244= 6 344= 7 444= 8 54+4= 9
245=17 34-56= 8 4+4-5= 9 545=10
24-6= 8 346=9 44-6=10 546=11
247=9 34+7=10 447=11 547=12
24-8=10, 348=11 448=12 5+4-8=13
24-9=11 3+4+9=12 449=13 . 549=14
640= 6 74+0= 17 840= 8 - 94+0=9
6+1= 17 7+1= 8 841=9  941=10
642= 8 74+2= 9 84+2=10 9+4-2=11
6+4+3=9 74+3=10 843=11 = 9+4+3=12

6+4=10 7+44=11 84+4=12 9+44=13
6+4+5=11 T+4+5=12 84+5=13 9+5=14
646=12 746=13 8+6=14 94+6=15
647=13 T+7=14 847=15 94+7=16
64+8=14 . 748=15 848=16 948=17
6+4+9=15 749=16 8+9=17 949=18

24-83= how many?
14-2+44= how many?
24-84-54+1= how many?.
-+ 84+74+243= . how many?
14+6+4+742+4+3= how many?
14+24-34-44+546+4+7+8+4+9= how many?
1. What is the sum of 3 and 3 tens ? Ans. —
2. What is the sum of 8 tens and 9? Ans. 89.
3. What is the sum of 4, 5, and 4 tens? Ans. —
4. What is the sum of 1, 2, 8, 4, and 9 tens?
6. What is the sum of 1, 2,8, 4, 5, and 6 tens ?
6. What is the sum of 1,4, 9,and 5 tens? Ans. 64.
7. What is the sum of 4, 8, 3, and 7 tens ?
8. What is the sum of 1, 2, 4, and one hundred ?
9. What is the sum of 1, 3, 4, and 4 units of the
second order ?
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10. What is the sum of 4 and 5, and 4 units of the
third order ?

11. What is the sum of 6 and 2, and 5 units of the
third order ? :

12. James has 14 cents, and John gives him 21: how
many will he then have ?

14

Having' written the numbers, as at the 21
right of the page, draw a line beneath them. 85

The first number contains 4 units and 1 ten, the sec-
ond 1 unit and 2'tens. We write the wunits under the’
units, and the fens under the tens.

We then begin at the right hand, and say 1 and 4 are
5, which we set down below the line in the units’ place.
We then proceed to the next column, and add the tens,
by saying 2 and 1 are 3, which we write in the tens’
place.- lg-lence, the sum is 85: that is, James will have
35 cents. '

13. John has 24 cents,'and William 62:
how many have both of them ?

We write the numbers as before, and .24
draw a line beneath them. We then add 62
the units to the units, and the tens to the 86
tens. —_—

14. A farmer has 160 sheep, 20 cows,
and 16 young cattle: how many in all ?

We write the numbers so.that units shall 160
stand under units, tens under tens, and hun: 20
dreds under hundreds. By adding, we find 16
the sum of the units to be 6, the sum of the —_
tens 9, and the sum of the hundreds 1: and 196
the entire sum 196.

Add together the following numbers :

(1 -2 (3) (4)
328 304 891 3607
171 2718 - 104 4082

499 - 7689
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Also the following :

(5) (6) ™
30704 398403 T 74306873
47192 401536 2569326

15. A farmer bought 25 cows, 4 horses,"70 hogs, and
200 sheep: how many did he buy in all?  Ans. ——

16. Add 5 umts, 6 tens, and 7 hundreds.

We set down the 5 units in the place
of units, the 6 tens in the place of tens,
and the 7 hundreds in the place of hun-

~dreds. We then add them up, and find
the sum to be 765. We must observe

htndreds.

crunits.

H

that in all cases, units of the same order T
Sall under cach other. 765
‘17. What is the sum of 8 units, 8 tens, and 4 thou-
sands ? Ans.” 4083.
~ 18. What is the sum of 8 hundreds, 4 tens, 6 units,
and 6 thousands ? . Ans. 6846,

19. What is the sum of 8 units, 5 units, 6 tens, 3 tens, -
4 hundreds, 3 hundreds, 5 thousands, and 4 thousands ?

20. What is the sum of five units of the 4th order, one
of the 3d, 3 of the 4th, five of the 3d, and one of the 1st ?

21. What is the sum of six 'units: of the 2d order, five
of the third, six of the 4th, three of the 2d, four of the
3d, two of the 1st, and four of the 2d 7

22. If a top costs 6 cents, a knife 25 cents, a slate
pencil 1 cent, and a slate 12 cents, what does the whole
amount to ? Ans. 44 cts.

23. John gives 30 cents for a bunch of quills, 18 cents
for an inkstand, 25 cents for a qmre of paper: what did
they all cost him ? Ans. 73 cts.

Thus far, the amount of any one column, when added
up, has not exceeded 9; and therefore its sum could be
expressed by a single figure. But the sum of a single
column will often exceed 9, and we will now show what
is to be done in that case.
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EXAMPLES ILLUSTRATING THE PROCESS OP CARRYING.

1. Add together 894 and 637.

O . OPERATION.
Write the numbers thus- - - . - . 894
637
"And draw « line beneath them . - - —_—
Sum of the column of units - - - . S11
Sum of the column of tens - - . - 12
Sum of the column of hundreds - - 14

Sum total - . - - 1531

In this example, the sum of the units of the first order
is 11. But 11 units are equal to 1 ten and-1 unit;
therefore, we set down 1 in the place of units, and 1 m
the place of tens. The sum of the units of the second
orderis 12. But 12 tens are equal to 1 hundred, and 2
tens; so that 1 is set down in the hundreds’ p]ace, and 2
in the tens’ place. The sum of the units of the third
order is 14... The 14 hundreds are equal to 1 thousand,
and 4 :hundreds; so that 4 is set down in the place of
hundreds, and 1 in the place of thousands. The sum of
these numbers, viz: 1531, is the sum sought.

The example may.be done in another way, thus:
Having set down the numbers, as before,

we say, 7 and 4 are 11: we set down 1 in orzgg;'lom.
the units’ place, and write the 1 ten under 637

the 8 in the column of tens. .We then 11

say, 1to 3 is four and 9are 13. . Weset . 1531

down the 3. in the tens’ place, and write
the 1 hundred under- the 6 in the column of hundreds. .
We then add the 1, 6, and 8 together, for the hundreds,
and find the entire sum, 1531, as before.

When the sum in any one of the columns cannot be
expressed by a single figure, write down the excess over -
exact tens, and then add to the next left hand column as
many units of its own order as there were tens in the sum.

This is called carrying to the. next column. The num-
ber to be carried may be written under the column or
remembered and added in the mind. . -
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14. Hence, for. the addition of simple numbers, we

have the following
‘ ' RULE. :

I. Write dpwn the numbers to be added, so that units
of the same order shall fall directly under each other, and
draw a line beneath them. '

1I. Beginning at the foot of the units’ column, add up
each column in succession, and write the sum under the
column when it can be expressed by a single figure.

III. When the sum in any column cannot be expressed
by a single figure, write down the excess over exact fens,
and then add o the next left kand column as many units
of its own order as there are tens in the sum ; observing to
set down the entire sum of the last column.

EXAMPLES.

1. What is the sum’ of the numbers
375, 6321 and 598 ? '

The small figure placed under the 4, ‘omg;;lon.
shows how many are to be carried from 6321
the first column to the second, and the 598
small figure under the 9, how many are | _—
to be carried from the second column to 72?‘14

the third. ' SEn

Also, in the examples below, the small figure under
each column, shows how many are to be carried to the
next column to the left. Beginners should set down
the numbers to be carried as.in the examples.

(2.) o (3) . (4)
96972 . 9841672 - 813256
3741 793159 6784
9299 888923 2130
Sum 110012 Sum 11523754 Sum 90239
- 2221 221111 . 1110

14. How do you set down the numbers for addition? Where do
you begin to add ? If the sum of any column can be expressed by
a single figure, what do you do with it? When it cannot, what do

ou write down? What do you then add to the next column?
hen you add to the next column, what is it called? What do
you set down when you come to the last column ?

(
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PROOF OF ADDITION.

15. Begin at the right hand figure of the upper line,
and add all the columns downwards, carrying from one
column to the other, as before. If the two results agree,
the work is supposed right.

SECOND PROOF.

Draw a line under the upper number. Add the lower
numbers together, and then add their sum to the upper
number. If the last sum'is the same as the sum total,

first found, the work may be regarded as right.

EXAMPLES.
(1.) (2.) . (3.)
34578 22345 23456
3750 67890 78901
87 |- 8752 23456
328 | 340 78901
17 350 23456
327 ) 78 78901
Sum 39087 Sum 99755 Sum 807071
4509 77410

Proof 39087 Proof 99755 Proof 807071

(4.) (5.) (6.)
672981043 . 91278976 8416785413
67126459 7654301 6945123460
39412767 876120 31810213
7891234 723456 7367985
109126 31309 654321
84172 4871 37853
72120 978 2685

15. How do you prove addition by the first method? How do
you prove addition by the second method ?
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7. Add 8635, 2194, 7421, 5068, 2196, and 1245 to-

gether. Ans. 26754.
8. Add 246034, 298765, 47321, 58653,.64218, 5376,
9821, and 340 together. Ans. 730528.
9. Add 27104, 32547, 10758, 6266, 704321, 730491,
2787316, and 2749104 together. Ans. 7047897.
10. Add 1, 37, 39504, 6790312, 18757421, and 265
together. . Ans. 25577540.
11. Add 562163, 21964, 56321, 18536, 4340, 279, and
83 together. Ans.

12. What is the sum of the following numbers: viz.,
seventy-five ; one thousand and ninety-five ; six thousand
four hundred and thirty-five; two hundred and sixty-
seven thousand; one thousand four hundred and fifty-
five ; twenty-seven millions and eighteen ; two hundred
and seventy.millions and twenty-seven thousand ?

. Ans. 297303078.

‘13. Add together fifty-eight billions, nine hundred
and eighty-two millions, four hundred and eighty-seven
thousand, six hundred- and fifty-four ; seven hundred and
forty billions, three hundred and fifty millions, five hun-
dred and forty thousand, seven hundred and sixty ; four
hundred and twenty-five billions, seven hundred and
three millions, four hundred and two thousand six hun-
dred and three ; thirty-four billions, twenty millions, forty
thousand and twenty ; five hundred and sixty billions,
eight hundred millions, seven hundred thousand and five
hundred. ’

APPLICATIONS.

1. How many days are there in the twelve calendar
months ? January has. 81, February 28, March 31,
April 30, May 31, June 380, July ‘31, August 31, Sep-
tember 30, October 31, November 80, and December 81.

Ans. 365 days.

2. What is the total weight of seven casks of merchan-
dise ; viz. No. 1, weighing 960 pounds, No. 2, 725
pounds, No. 3, 830 pounds, No. 4, 798 pounds, No. 5,
698 pounds, No. 6, 569 pounds, No. 7, 987 pounds ?

i Ans. 5567 pounds.

3 {
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8. A merchant on settling his accounts finds that he
awes A 60 dollars, B 150 dollars, C 240 dollars, and to
D 100 dollars. How much does he owe in all ? ,

Ans. 550 dollars.

4. A man borrowed a sum of money and paid in part

267 dollars, and afterwards paid the remainder, 325
- dollars: how much did he borrow ?  Ans. 592 dollars.

5. At the Custom House, on the .first day of June,:
there. were entered 1800 yards of linen; on the 10th
2500 yards ; on the 25th, 600 yards; on the day fellow-
ing, 7500 yards ; and the three last days of the month,
1325 yards each day: what was the whole. amount
entered during the month ? Ans.

6. A farmer has his live-stock distributed in the follow.
ing manner: in pasture No. 1, there are 5 horses, 14
cows, 8 oxen, and 6 colts; in pasture. No. 2, 3 horses, 4
colts, 6 cows, 20 calves, and 12 head of young cattle ; in
pasture No. 4, 320 sheep, 16 calves, 2 colts, and 5 head
of young cattle. How much live-stock had he of each -
kind, and how many ‘head had he altogether ? '

Ans. 8 horses, 20 cows, 8 oxen, 12 colts, 36
calves, 17 head of young cattle, and 320
sheep. Total live-stock, 421 head.

7. What is the interval of time between a.transaction
which happened 125 years ago, and one that will happen
267 years hence ? Ans. 392 years.

8. A merchant paying his debts pays to one man 763
dollars ; to another 4663 ; to another 37 ; to several others
49763 ; to another 6178, and to another 671 : how much
did he pay in all ? i Ans. 62075.

9. A government paid for répairing and building vessels
of war as follows : at one time 4550 dollars; at another
247000 ; at another 936 ; and at another 7000700 : how
much did it pay in all ? Ans. 7253186.

10. A debtor pays his creditor at one time 4638 dol-
lars; at another 216; at another 8329 ; at another 1212:
how much does he pay in all ? Ans. 14395.
, 11. A bookseller had books on five rows of shelves:

* on one row 5221 ; on another 7540; on a third 1638 ;
on a fourth 5648; on a fifth 7300: how many on all ?

N
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12. A grocer bought at one time 62} 4 pounds of raisins ;
at another 2403 pounds; at anether 590; at another’
8732; at another 1217, and at another 2464 : how many
pounds in all ? Ans. 21620.

13. A man has 7420 hats in one store; in another
612 ; in another 2541; in another 9103 ; in another
430 ; in another 1000 : how many in all 2-

14. A lot of Sicily oranges came in boxes as follows:.
1st box 3750 ; 2d box 216 ; 3d box 8481 ; 4th box 275;
5th box 8610; 6th box 2541: how many oranges in
all? Ans. 23873.

15. A bookbinder bound books on different days, as
follows : 428, 815, 531, 414, 612, 234, 621, 414, 711,
144, 621 and 918: how many did he bind in all ?

Ans. 5958.

- 16. A paper dealer bought paper at different times as
follows : 5674 reams, 2004, 8601, 3430, 47, 1101, 7,
24651, 90, and 314 : how many reams did he buy in all ?
Ans. 45919.

17. In ten cities and vﬂla.ges the number of houses is
as follows: 1728, 26510, 35, 100, 3261, 9, 245, 16408,
6733, and 40000 : how many in all? Ans. 95029.

18. There are 60 seconds in a minute, 3600 in an
hour,- 46400 in a day, 604800 in a week, 2419200 .in a
month, and 81557600 in & year : how many seconds in
the time named above ? . Ans. 34631660.

19. Suppose a merchant to buy the following parcels
of cloth : 3912 yards, 1856, 2011, 4540, 937, 6338, 3603,
1586, 2044, 2951, 4228, 1345, 1011, 6138, 960, 607,
5150, 13886, 617, 7513, 4079, 743, 612 2519, 1238,
and 2445 yards how many yards in all ?

20. Nine different countries contained inhabitants as
fellows: 1st country 11260555; 2d, 717103; 3d,
2092014 ; 4th, 6846949 ; 5th, 310000; 6th, 40981 ;
7th, 20827 ; 8th, 3860 ; 9th, 2614 : how many inhabit-
ants in all the countries ? Ans. 21293903.

21. A flour merchant bought barrels of flour as fol-
lows: in 1st lot 4000; 2d, 570; 3d, 99; 4th, 54 ; 5th,
273; 6th, 69073 ; 7th, 4000 ; 8th, 61998 ; and in the
9th, 762 : how many in all ?
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22. Suppose a man was born on the 1st of January,
1795: when will he be-85 yearsold?  Ans. In 1880.
23. If one man raises 24031 bushels of wheat, another
' 1320, another 40214, and another 34314 ; how many
bushels are raised in all 2 : Ans. 99879.
24. What is the sum of two millions bushels of corn,
five hundred and thirty-one thousand bushels, one hun-
dred and twenty bushels, fourteen thousand bushels, thirty
thousand and twenty-four bushels, five hundred and sixty
bushels, and seven hundred and two bushels ?
Ans. 2576406.
25. A merchant bought three bales of cloth ; the first
contains 61297 yards; the 2d, 100038 ; the 3d, 289163,
yards : how many yards in all ? Ans. 450498.
26. An army consists of 4000 foot-soldiers, 4006 cav..
alry or horse, 3093 artillery-men, 1224 riflemen, 1400
pioneers, and 200 miners: what is the whole number of -
men in the army ? Ans. 13923.
27. The mail royte from Albany to New York is 144
miles, from New York to Philadelphia 90 miles, from
Philadelphia to Baltimore 98 miles, and from Baltimore
to Washington City 38 miles: what is the distance from
Albany to Washington? : Ans.
28. If you travel on one journey 6243 miles; on an-
other 4123 miles ; on another 9401, and on another 130
miles ; how far do you travel in all ?

Ans. 19897 miles.
29. A man dying leaves his only daughter nine hun-
dred and ninety-nine dollars, and to each of three sons
two hundred dollars more than he left the daughter.
What was each son’s portion, and what the amount of
the whole estate ? 4 Each son’s part  dollars.
7. ) Whole estate dollars.
30. There are 243 boys in one town ; 5021 in another ;
7628 in a third ; 9207 in a fourth; 64 in a fifth; 5823 °
in a sixth ; 742 in a seventh ; 796 in an eighth ; 5009 in
a ninth; 325 in a tenth; 7426 in an eleventh; 31186
in a twelfth ; 987 in a thirteenth; 6954 in a fourteenth ;
and 2748 in a fifteenth: how many in all ?
Ans. 84159.
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81. The number of acres of the public lands sold in
1834 was 4658218; in 1835, 12564478; in 1836,
25167833. The number sold in 1840 was 2236889 ; in
1841, 1164796 ; in 1842, 1129217. How many acres
were sold .in the first three, and how many in the last
three years ? Ans. § 18t 3yrs. 42390529,

© last « 4630902.

32. What was the population of the British provinces
in North America in 1834, the population of Lower
Canada being stated at 549005, of Upper Canada 336461,
of New Brunswick 152156, of Nova Scotia and Cape
Breton 142548, of Prince Edward’s Island 32292, of
Newfoundland 75000 ? Ans. 1287462.

33. The library of Alexandria contained 700000 vol-
umes ; that of Rome contains about the same; that of
Paris 1200000; the other libraries of France about
3000000 ; those of Germany and St. Petersburgh
2600000 ; the Vatican library at Rome 860000, and
40000 MSS. ; the other libraries of Italy about 700000 ;
the Bodleian library at Oxford, England, about 500000 ;
the library of the British Museum 240000 ; and the pub-
lic libraries in the United States about 150000 volumes :
how many volumes in the libraries enumerated ?

Ans.

34. What was the whole number of inhabitants in the .
United States in 1840 ; there being in Maine 501,793 ;
New Hampshire 284,574; Vermont 291,948 ; Massa-
chusetts 737,699 ; Rhode Island 108,830 ; Connecticut
309,978 ; New York 2,428,921 ; New Jersey 373,306 ;
Pennsylvania 1,724,033 ; Delaware 78,085; Maryland
469,232 ; Virginia 1,239,797 ; North Carolina 753,419 ;
South Carolina 594,398 ; Georgia 691,392; Alabama
590,756 ; Mississi;;gi 375,651 ; Louisiana 352,411 ; Ten-
nessee 829,210; Kentucky 779,828; Ohio 1,519,467 ;
Indiana 685,866 ; Illinois 476,183 ; Missouri 383,702 ;
Arkansas 97,574 ; Michigan 212,267 ; Florida 54,477 ;
Wisconsin Territory 30,945; Iowa Territory 43,1123

District of Columbia 43,712 ; Naval Service 6,100 ?
Ans. 17,068,6686.

30
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' SUBTRACTION OF SIMPLE NUMBERS.

16. John has 6-apples and Charles has 4: how many
more apples has John than Charles ? Ans. 2.

Two is called the difference between the number of
apples which John has, and the number of apples which
Charles has.

SUBTBACTION is the process of finding the difference be-
tween two numbers.

The larger of the two numbers is called the minuend,
the less is called the subirahend, and their difference is
called the remainder.

OF THE SIGNS.

17. The sign —, is called minus, a term signifying
less. When placed between two numbers it denotes that
the one on the right is to be taken from the one on the
left. ‘
Thus, 6 —4=2, denotes that 4 is to be taken from 6.
Here 6 is the minuend, 4 the subtrahend, and 2 the re-
mainder.

When the numbers are small, their difference is appa-.
rent, and instead of saying, 6 minus 4 equals 2, we say,
4 from 6 leaves 2. :

fz. John has 9 cents and spends 6 : how many has he
left ? : '

2. James has 7 marbles and gives 5 to William: how
many has he left ?

3. Isaac has 10 quills and lends Thomas 4: how
many has he left ?

16. What is Subtraction? What is the larger number called?
What is the smaller number called? What is the difference called ?
In the first example, which number was the minuend? Which the
subtrahend? Which the rerpainder?

17. What is the sign of subtraction? What is it called? What
does the term signify ! When placed between two numbers what
does it denote? When the numbers. are small how do you read
them, as 647 ’ :
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18. The following table should be committed to mem-
ory, and read, two from two, naught remains ; two from
three, one remains, &c. °

SUBTRACTION TABLE.

2—2=0  3—-3=0  4—4=0 5—5=0
3—-2=1 4—-3=1 5—4=1 6—-5=1
4—-2=2 5—3=2 6—4=2 T—6=2
5—2=3 6—3=3 7T—4=3 8—-5=3
6—-2=4 7T—3=4 8—4=4 9—-6=4
7—2=5 8—-3=5 9—4=5 10—-5=5
8—2=6 9—3=6 10—4=6 11-5=6
9—2=7 10—-8=7 11—4=7 12—-5=7
10—2=8 11—-3=8 12—4=8 13—-5=8
11—2=9 12—-3=9 13—4=9 14—-5=9
12—2=10 13—3=10 14—4=10 15—5=10
6—6=0 7—7=0 8—-8=0 9—9=0
7—6=1 8—7=1 9—8=1 10—-9=1
8—6=2 9—-7=2 10—-8=2 11—-9=2
9—6=38 10—7=3 11—-8=3 12—9=3
10—6=4 11—-7=4 12—8—=4 13—9=4
11—6=5 12—7=56 13—-8=5 14—9=5
12—6=6 13—7=6 14—8=6 15—9=6
13—6=7 14—-7="7 15—8=7 - 16—9=

14—6=8 15—7=8 16—8=8 17—9=8
15—6=9 16—-7=9 17—8=9 18—9=9
16—6=10 17—7=10 18—8=10 19—9=10

12—2=10 17—7= how many ?
12—3= how many ? 16 —8= how many ?
16 —4= how many ? 19—9= how many ?
11—6= how many ? 20—4= how many? -
18—9= how many ? 13—7= howenany ?
25—8= how many ? 14—2= how many?

When the numbers aressmall, as in the above exam-
Ples, they may be subtracted in the mind, without writing
them down. When the numbers are large, we write
one number under the other, and then make the sub-
traction by parts.



32 SUBTRACTION OF SIMPLE NUMBERS.

EXAMPLES.

1. James has 27 apples, and gives 14 to John: how
many will he have left?

The 27 is made up of 7 units and |. 27 Minuend.
2 tens; and the 14, of 4 units and 1 14 Subtrahend
ten. If then we subtract the units | 73
from each other, 8 units will remain, | —
and if we subtract the tens also, one ten will remain.
Hence, the remainder is 13.

2. What are the remamders in the following exam-

ples:

) (1) (2.) (3.) (4.)
Minuends, 874 972 999 8497
Subtrahends, 642 631 367 7487
Remainders, 232 - - 1010

3. A farmer had 378 sheep, and sold 256 : how many
has he left?

We first write the number 378, and then 3718
the 256 under it, so that units of the same 256
order shall fall under each other. - We then 122
take 6 units from 8, 5 tens from 7 tens, and —_

2 hundreds from 3 hundreds, leaving for the remainder
122.

4. A merchant has 578 dollarg in cash, and pays 475
dollars for goods: how much has he leﬂ?

Ans. 103 dollars.

5. What are the remainders in the following exam-

ples:
(1.) ) . 3.)
62843 278846 894862
51720 167504 170641

lll&
‘6. What is the difference between 4 units of the first
order and 1 of the second ? ¢

We write the ten, and then place the 4
under the units’ place. Then we say, 4
from ten leaves 6.

|o|nz
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7. What is the difference between two units of the 2d
order and G of the first?

20
1
Here we may say, 6 from 20 leaves 14. i _l_g_
8. What is the difference between 14 and 8 ?
Having written the 8 under the 14, so | 14
that units shall stand under units, we see 8
that 8 cannot be subtracted from 4, but we 6

can say, 8 from 14 leaves 6. —_

9. What is the difference between 3 units of the 2d
order and 7 of the first? What is the difference between
4 tens and 2 tens? - What is the difference between 5
tens and 1 ten ?

90

10. What is the difference between 9 6
units of the secondvorder and 6 of the first? 84
11. What is the difference between a unit 10
of the second order and a unit of the first _1_
order ? 9
12. What is the difference between a unit ul)g
of the third order and a unit of the second —
order ? c i : ﬂ
: 400
18. What is the difference between four 30
units of the third order and three tens? 370
14. What is the difference between . 4000
four units of the 4th order and 2 of the 200
third ? . | ~3800
15. What is the difference between | 800000
_eight units of the 6th order and 5 of the 5000
4th? 795000

»3
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EXAMPLES ILLUSTRATING PRINCIPLES.

19. We are now going to explain the process of ma-
king the subtraction when a figure of the subtrahend is
greater than that of the minuend directly over it.

Beginning with the units of the low-

est order, we say, 2 from 3 leaves 1, OPEB‘,‘.,TION'
which we write down in the units’ place. 843
At the next step we meet a difficulty, for 562
we cannot subtract 6 from 4. If, now, ! L
we add 10 to the 4, (which is written in : 281

small figures above,) and 10 also to the

6 directly under it, it is plain that the difference will not
be affected, since both the numbers will thus be equally
increased. But adding 10 to 8 is the same thing, as add-
ing 1 to the figure next to the left: hence,

We may consider 10 to be added to any ﬁgﬁre of the
minuend, provided we add 1 to the next figure of the sub-
trahend to the left.

20. Hence, to find the difference between tw;> num-
bers, we have the following ‘

RULE.

1. Set down the less number under the greater, so that
units of the same order shall fall under each other, and
beginning with the simple units, subtract each figure from
the one directly over it. . : ..

II. When any figure of the minuend is less than the one
directly under it, suppose ten to be added and then make
the subtraction ; afler which, add one to the neat figure of
the subtralend and subtract as before. _

19. Can you subtract a groater mimber from a less? When the
upper figure is the least, how do you proceed? Does this change
the difference between the numbers? What then may we always do?

20. How do you set down the numbers for subtraction? Where
do you begin to subtract? How do you subtract? Give the rule.
Hoéw do you prove subtraction ?
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PROOF.

Add the remainder to the subtrahend. If the sum is
equal to the minuend the work may be regarded as right.

' EXAMPLES.

,. ) (2.) (3.)
Minuends, 8592678 67942139 219067808
Subtrahends, 1078953 = 9756783 104202196
Remainders, 7513725
Proofs, 8592678 67942139 219067803

-

(4) () (6) (7)  (8)
10000 30000 67987 100000 87000
4 9999 40000 1 1009

Remairtlers, 9996 L 85991

9. From 2637804 take 2376982. Ans. 260822.
10. From 3762162 take 826541.  Ans. 2935621.

11. From 78213609 take 27821890. Ans. ——
12. From thirty thousand and ninety-seven, take one
thousand six hundred and fifty-four. Ans. 28443.

13. From one hundred million two hundred and forty.
seven thousand, take oné million four hundred and nine.
. Ans. 99246591.

14. Subtract one from one million. Ans. ——

" APPLICATIONS.

1. Suppose John were born in eighteen hundred and -
fifteen, and James in eighteen hundred and twenty.-five :
what is the difference lgtheu' ages ? 4ns. 10 years.

2. A man was born in 1785: what was his age in
1830 ? Ans. 45 years.

8. Suppose T lend a man 1565 dollars, and he dies,
owmg me 450 dollars: . how much had he paid me ?

Ans. 1115 dollars.

4. In five bags are different sums of money to the
amount in all of 1000 dollars. In the first there are 100
dollurs ; in the second, 314 dollars; in the third, 143
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dollars; and in the fourth, 209 dollars: how many
dollars does the fifth contain ? Ans. 234 dollars.
5. America was discovered by Christopher Columbus

in the year 1492. What number of years has since

elapsed ?
6. George Washington was born in the year 1732,
and died in 1799 : how old was he at the time of his
death ? Ans.
7. The declaration of independence was published
July 4th, 1776 : how many years to July 4th, 1838 ?
. : Ans. 62 years.
. 8. By the census of 1840, it appeared, that the white
population of the United States was 14,189,108, and the
number of blacks 2,873,458 : how much did the white
population exceed the black ? Ans. 11,315,650.
9. In 1840 there were in the State of New York
2,428,921 inhabitants, and in the State of Pennsylvania
1,724,033 inhabitants: how many more inhabitants were
there in New York than in Pennsylvania ? Ans. 704888.
10. The revolutionary war began in 1775 ; the late
war in 1812: what time ela between their com-
mencements ? Ans. 37 years.
. 11. In 1840 there were in New York, which is the
largest city in the United States, 312,710 inhabitants, and
in Philadelphia, the next largest city, 258,037: how
many more inhabitants were there in New York, than in
Philadelphia ? Ans. 54,673.
12. A man dies worth 1200 dollars ; he leaves 504 to
his daughter, and the remainder to his son: what was the
son’s portion ? . Ans.
13. Suppose a gentleman has an income of 3080 dollars
a year, and pays for taxes 150 dollars, and expends besides
253 dollars: how much does he lay

lﬁ) ?
ns. 2687 dollars.

14. A merchant bought 500 barrels of flour for 3500
dollars ; he sold 250 barrels for 2000 dollars: how maity
barrels remained on hand, and how much must he sell
them for, that he may lose nothing ?

Ans. 250 barrels remained, and he

. must sell for 1500 dollars.
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15.-The tune of Yankee Doodle was composed by a
doctor of the British army to ridicule the Americans in
1755 : how many years to the present time ?

16. Lord Cornwallis surrendered at Yorktown, and
marched into the Ameriean lines in 1781 to the tune of
Yankee Doodle : how many- years was it after the tune
was composed ? ‘ Ans. 26.

17. There are 4338472 children in the United States,
between the ages of 5 and 15, of -this number 2477667
are in schools how many are out of schools ? -

- Ans. 1860805.
18. The clrculatlon of the blood was discovered in
1616 : how many years to 18392 - - Ans. 223.

19. Henry Hudson sailed up. the Hudson river in
1609 : how many years since ? °
20. Pliny the historian died 17 years after C}mst
how many years before the declaration of indepentlence #
ns. 1759.
21. Potatoes were carried to Ireland froni America in
1565 : how many: years was it before the settlement of
Plymouth; in 16207 . Ans. 55.
22. If -you have 85720 do]lars and lose 9100 : how
many will you have left ? Ans. 26620.
23. If you buy 8150 penknives, and lose 1634 : how
many will you have left ? Ans. 6516.
24. The Mariner’s Compass ‘was’ discovered in Eng-
land in the year:1302: ‘how mdny years was this before .
the discovery of America i in 149217 How many years to
the present time? - - Ans. 190.
23. If you buy 1853 pounds of raisins, and give
away 1370 : how many pounds will you have left ?
Ans. 483.
26. Subtract 4261 from 705684.
27. From 8473 take 1528. Ans. 6945.
28. Subtract 90462372 from 905106392.
29. A merchant bought 1675 yards of cloth, for which
he paid 5025 dollars; he then sold 335 yards for 1005
dollars: how much had he left, and what did it cost -
him ?
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APPLICATIONS IN ADDITION AND SUBTRACTION.

1. "A merchant buys 19576 yards of cloth of one per-
-son, 27580 yards.of another, and 373 yards of a third ; he
sells 1050 yards to one customer, 6974 yards to another,
and 10462 yards to a third: how many yards has he re-
maining ? Ans. 29045.

2. A person borrowed of his neighbor at one time
855 dollars, at another time 637 dollars, and 403 dollars
at another time: he then paid him 977 dollars. How
much did he owe him ? &  Ans. 418.

3. I have a fortune of 2543 dollars to digide among
my four sons, James, John, Henry, and Charles. I give
James 504 dollars, John 600 dollars, and Henry 725 :
how much remains for Charles? ~ © Ans. ——

4. I bave a yearly income of ten thousand dollars. 1

y 2% for rent, 220 dollars for fuel; 35 dollars to the
doctor, and 8675 dollars for all my other expenses: how
much have I left at the end of the year?  Ans. 5795.

5. A man pays 300 dollars for 100 sheep, 95 dollars
for a pair of oxen, 60 dollars for a horse, and 125 dollars
for a chaise. He gives in return 100 bushels of wheat
worth 125 dollars, a cow worth 25 dollars, a colt worth
40 dollars, and  pays the rest in cash : what amount of
money does he pay ? Ans. 390 dollars.

6. A man owing 3458 dollars, paid at one time 350,
at another 456, at another 675 : how much did he still
owe ? Ans. 1975 dollars.

7. There are 12000 do]lars in 6 boxes: the first con-
tains 1240 ; 2d, 1346 ;. 3d, 2012 ; 4th, 2101 ; 5th, 346:
how much is oontamed in the 6:h ?

8. Tell me the dlﬂ’erence between 10000 and 44.

Ans. 9956.
. The amount of the school fund in Virginia is
)’)1857 dollars, and in Connecticut 2027402 : what is
the difference ? Ans. 475545 dollars.

10. There are about 805000000 inhabitants in the
world. Of this number Asia contains 450000000, Europe
233500000, America 46500000, Oceanica 18000000 :
how many in Africa ? Ans. 57000000.
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11. Suppose you gain 34568 dollars, then 12456; a
second time you gain 2467 and lose 2365 ; and a third-
time you géin 41210 and lose 39300 : how much will you
‘have left ? - ' .

12. A merchant owes 450120 dollars, and has property
as follows: bank stock 850000 dollars, western lands
valued at 225100, furniture worth 4000 dollars, and a
store of goods worth 96000 : how much is he worth ?

: - Ans. 224980 dollars.

13. How mueh-greater” is..1209, than 365 and 721
added together ? :

14. What other number with these four, viz., 2100,
3200, 1600 and 1200, will make 10000 2  Ans. 1900.

15. If a man’s inconie is 8467 dollars a year, and he
spends 269 dollars for clothing, 467 for house rent, 879
for provision, and 146 for travelling, how much will he
have left at the end of the year ? Ans. 17086.

16. A man gains 367 dollars, then loses 423; a
second time he gains 875 and loses 912 ; he then gains
1012 dollars : how much has he gained in all ? :

Ans. 919 dollars.

17. A merchant paid 39246 dollars for a cargo of
molasses, and after selling it found that he had cleared
2486 dollars : for what did he'sell it? ~ Ans. 41652.

18. If 1-agree to pay a man 36 dollars for. ploughing
25 acres of land, 200 dollars for fencing it, and 150 for
cultivating it, how much shall I owe him after paying
331 dollars ? | . Ans. 55 dollars.

19. A merchant bought 85 hogsheads of sugar for
28675 dollars, paid 1231 dollars freight, and then sold it
for 1688 dollars less than it cost him : how much did he
receive forit? - .

20. There are 31769000 inhabitants in North America,
14731000 in South Ameries, and-in Europe 233500000 :
how many more in Europe than in the two Americas ?

© Ans. 187000000.

21. If I buy 489 oranges for 912 cents, and sell 125
for 186 cents, and then sell 134 for 199 cents, how many
will be left, and how much will they have cost me ?
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MULTIPLICATION OF SIMPLE NUMBERS.

21. If Charles gives 2 cents apiece for two oranges:
how much do they cost him ? : Ans. 4 cents.
If Charles gives 2 cents apleoe for 3 oranges how
much do they cost him ? Ans.
If he gives 2 cents apiece for 4 oranges how much
do they cost him 2. Ans. 8 cents.
The cost in.each gase, mé‘?‘ be obtained by wddmg the
price of the separate oranges; thus, - -
2-4-2==4 cents, the cost of 2 oranges, -
2+4-24-2=6 cents, the cost'of 3 oranges,
24-24242=8 cents, the cest of 4 oranges.
In the first case 2 is taken two times, in the second
case it is taken three times, in the third, JSour times ;

‘and in' a similar manner any number may be taken as

often as we please by adding it continually to itself.

MULTIPLICATION is @ short method of taking one number
as many times as there are units in another.

The number to be taken is called the mulaplzcand

The number denoting how many times the multipli.
cand is to be taken, is called the multiplier.

The number. arising from taking the mulnplicand as
many times.as there are umts in‘the multiplier, is called
the product.

The multiplicand and multiplier are called factors, or
producers of the product.

The sign x, placed between two numbers, denotes
that they are to be multiplied together. It is called, the
sign of mulliplication.

-#1. What is multiplication? What is the number called which
is to be taken? What does the multiplier denote? What is the

product? In the case of the two oranges, which is the multiplicand ? -

Which is the multiplier? Which is the product? 1In the case of
three oranges, which is the multiplicand, which the multiplier, and

which the product? What “are the multiplicand and multiplier *

called? How do you denote that two numbers are $o be muitiplied
together? What is the sign called ?

g

-
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"MULTIPLICATION TABLE.

1 times
1 times
1 times
1 times
1 times
Irtimes
1 times
1 times
1times 8is
1times . 9 is
1 times 10 is
1 times 11 is
1 times 12 is

Ois

0 are 0
1are 4
2 are 8
‘3 are 12
4 are 16
5 are 20
‘6 are 24
4 times 7 are 28
4 times 8 are 32
4 times "9 are' 36|
4 times 10 are 40,
4 times 11 are 44
4 times 12 are 48

4 times
4 times
4 times
4 times
4 times
4 times
4 times

0 are
1 are
2 are
3 are
4 are
5 are
6 are
7 are

7 times
7 times
7 times
7 times
7 times
7 times
7 times
7 times
7 times 8 are
7 times 9 are
7 times 10 are
7 times 11 are
7 times 12 are

b .
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2 times 0 are
2 times 1 are
2 times 2 afe
2 times 3 are
2times 4 are 8
2times 5 are 10
2times 6 are 12
2times 7 are 14
2 times 8 are 16
2times 9 are 18
2 times. }0 are 204
2 times 11 are 22
2 times 12 are 24

2
4
6

5 times 0 are 0
5 times 1 are 5
9 times 2 are 10
5 times 3 are 15
5 times 4 are 20
5 times 5 are 25
5 times 6 are 30
5 times 7 arg35
5 times 8 aré 40
5 times 9 are 45
5 times 10 are 50
5 times 11 are 55
H times 12 are 60

0 are
1 are
2 are
3 are
4 are
O are
6 are
7 are

8 times
8 times
8 times
8 times
8 times
8 times
8 times
8 times
8 times 8 are
8 times 9 are
8 times 10 are
8 times 11 are
8 times 12 are .

3times 0 are 0
3times 1 are 38
3times 2 are 6
3 times 8 are 9
3 times 4 are 12
3 times b5 are 15
3 times 6 are 18
3 times 7 are 21
3 times 8are 24
3 times 9 are 27
3 times 10 are 30
8 times 11 are 33
8 times 12 are 36

6 times 0 are 0
6 times 1 are 6
6 times 2 are 12
6 times 3 are 18
6 times 4 are 24
6 times §,are 30
6 times 6 dre 36
6 times 7 afe 42
6 times 8 are 48
6 times 9 are 54
6 times 10 are 60
6 times 11 are 66
6 times 12 age 72

9 times O are
9 times 1 are
9 times 2 are
9 times 3 are
9 times 4 are
9 times
9 times
9 times

27

7 are 63
9 times 8 are 72
9 times 9 are 81
9 times 10 are 90
9 times 11 are 99

,5are*
6 are ‘

| 9;times 12 axre 1O} ‘

a*
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10times Oare O|l1times Oare O0|12times Oare 0
10times 1 are 10111 times lare 11{12times 1are 12.
10times 2are 2011times 2are 22]12times 2are 24
10 times 3are 30{11 times .3 are 33|12times 3are 36:
10times 4 are 40111 times 4are 44/12times 4are 48
10times 5are 50/11times 5are 55{12times 5are 60
10times 6 are 6011times 6 are 66/12times 6are 72
10times 7are 7011times 7are 77|12times 7are 84
10times 8are 80i11 times 8are 88/12times Bare 96
10times 9are 9011times 9are: 99|12 times 9are 108
10 times 10 are 100/11 times 10 are 110/12 times 10 are 120
10 times11 are 110'1 1times11 are121}12 times 11 are 132
10times 12 are 120,11 times 12 are 132(12 times 12 are 144

~

- QUESTIONS SHOWING THE USE OF THE TABLE.

9X 8= how many? 7X 8= how many?
I1xX2X 3= howmany? 1x6Xx 9= how many?

' 1x4x 5= how many? 1x9x12= how many ?
2Xx6x 5= how many? 5x2x11= how many?
8x4X 9= how many? 7%1x%12= how many?
4Xx3Xx11= how many ¥ 9x1X 9= how many?
5x2x 9= how manp? ' 11X1X 7= how many?
6X2x 5= how many? 12X1X 5= how many?

1. What is the cost-of 7 pounds of butter at 12 cents’
a pound ? . P -
2. What is the cost of 12 pounds of tea at 6 shillings
a pound ? . . )
3. What is the cost of 12 pounds of coffee at 9 cents
a pound ?. v : :
4. What is the cost of 11 yards of cloth at 6 dollars
ard ? :
. What is the cost of 9 books at 11 cents each ?

6. What is the cost of 12 pencils at 8 cents apiece ?
7.?What is the cost of 10 pairs of shoes at 2 dollars
pair _

8. What is the cost of 12 pairs of stockings at 3 shil-
lings a pair ?

’“ \\ )
- R ~
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9. What is the cost-of 11 hens at 12 cents apiece ?

10. What is the cost of 12 inkstands at 12 cents
apiece ?

11. What is the cost of 9 pairs of shoes at 10 shillings
a pair ? : ‘

12. ‘What is the cost of 9 chairs at 6 dollars apiece ?

13. What is the cost of 7 yards of cloth at 8 dollars a
yard ? : -

14. What is the cost of 9 handkerchiefs at 7 shillings
apiece ? N o # '
15. How many dollars must I pay for 9 yards of ¢loth

at 8 dollars a yard ? ,

16. If 5 bushels of wheat make one barrel of flour, ’
how many bushels will it take to make 8 barrels ?

1¥. There are nine rows of apple-trees in a field, and
11 apple-trees in each row: how many apple-trees are
there in the field 2 '

18. If I can earn 5 dollars in one month, how much
can | earn in 3 months? In4? In5? In9? In11?
In 12?2

19. If a father gathers 12 bushels of corn in a day,
and his son 8, how much would each gather in 3 days ?
In5? In7? In9? In10? In12?

20. A man hires a horse and sleigh ; "he pays 12 cents
a mile for the horse, and 7 cents for the sleigh: after
riding 12 miles how much must he pay for them both ?

21. If a man eats 11 ounces of bread in a day, and
his wife 9, how much will each eat in 11 days? How
much will they both eat in that time ?

22. Jane bought 12 yards of riband at 8 cents a y;
and Mary 11 yards at 7 cents a yard: how muc
each pay, and how much was paid by both of them ?

23. A merchant bought 7 pieces of cloth, each con-
taining 12 yards; and 9 other pieces, each containing 11
yards; how many yards in each lot, and how many yards
in all’?
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24. What is' the product of 3 tens multiplied by-5?
Of 6 tens multiplied by 2? -

25. What is the product of one unit of the third order
multiplied by 22 By 3? By 4?

26. A man buys 12 sheep at 3 dollars apiece, and
sells them at 2 dollars apiece : how much does he lose ?

-27. John bought 6 tops at 8 cents apiece, 8 knives at
30 cents each, and 11 quills at a penny a piece: what
did he pay for all ?

28. A merchant bought 8 packages of penknives, each
package containing 12 knives; 9 other packages, each
containing 11 knives, and 7 other packages, each con-
taining 5 knives: how many knives in each package,
and how many in all of them ?

EXAMPLES 'ILLUSTRATING PRINCIPLES.

22, Let it be required to multiply 4 by 38, and also to
multiply 5 by 3.

OPERATION. OPERATION.
o g :
g g8
8 8 g 8
CC) S
3 3 4 3 3 5
s = 4 = = 5
4% 3 = 4 X3 = 5
12 ‘Product. . 15 Product.

" From these examples we see, that the product of 4
multiplied by 3 is 12, the number which arises from
adding three 4’s together ; and that the product of 5.by
3 is equal to 15, the number which arises from adding
three 5’s together. E -

e see from the above examples, that any product

be found by selting down the multiplicand as many
times as there are units in the mulliplier, and adding all
the numbers together. _

ULTIPLICATION &5 therefore a short method of addition.

22. How may any product be found? How then may muitipli-
cation be considered?
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23. Let it be required to multiply 236 by 4.

It s required to take 236, 4 times.

Now 236 isvx.nade

up of 6 units, 3 tens, and 2 hundreds, and the units of

each order must be taken 4 times.

First, set down the 236 ; then write | opppaTiON.
the 4 under the units’ place and draw 236
a line beneath it. Next, multiply the | 4.
6 by 4 :—the product is 24 units; set 32 units.
them down. Then multiply the 3 tens 12 i
by 4: the product is 12 tens; setdown | o° tens.
the 2 in the tens’ place, leaving the 1 > _ hundreds
to the left, in the place of hundreds. | 944 Product.

Next multiply the 2 by 4: the product

is 8, which being hundreds, is set down under the 1.’
The sum of these numbers, 944, is the entire product.

The product can also be found thus :

say 4 times 6 are 24: set down the 4, | OPERATION.
and then say, 4 times 3 are 12 and 2 236
to carry are 14: set down the 4, and 4
then say, 4 times 2 are 8 and 1 to 914

carry are 9. Set down the 9, and the
produet is 944 as befare.-

. Hence, we see that, if units of any order be multiplied
by simple units, the unit of the product will be of the same
order as that expressed by the figure of the multiplicand.

24. Let it be required to multiply 506 by 302.

- In this example, we say, 2 times 6 :
are 12: then sel; down thg’ 2, and say, | °F ER‘;&%N‘
2 times 0 are 0 and 1 to carry make 1. 302
Then say, 2 times 5 are 10. Then 0
beginning with the 0, we say, 0 times 1012

6 is 0: set down the 0. Then say, 000

0 times 0 is 0, and O times 5 is 0. 1518
Then multiply by the 3 hundreds, and 152812

set down the first figure 8 in the place

of hundreds, and place the other figures to the left.

23. If the number 236 be multiplied by 4, how mauy times is it to

be taken? How many times is each order of units to be taken? If
nits of any order be multiplied by simple units, what is the order of
the units of the product?
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When a 0 appears in the multiplier, we need not mulli-
ply by it, since each of the products is 0; but when we
wultiply by the next figure to the left, we must observe o set
the ﬁr:t Sfigure of the product directly under its multzplwr.

CASE I. .
25. When the multiplier does not exceed 12.

" RULE.

I Sct down the multiplicand and under it set the multz-
plier, so that units of the same order shall fall under each
other, and draw a line benéath.

II. Multiply every figure of the multiplicand by the mul-
tiplier, setting down and carrying as in addition.

. EXAMPLES. ‘
(1) @) (3.) (4)
867901 278004 678741 3021945
1 g 3 - 4
867901 - ‘ 12087780
(5.) (8.) @) (8.)
28432 82798 . 6789 49
8 9 - 1 12
227456 : — 595248
9.) (10.) 1), (12)
84763 67046 470362 189104
-5 1m - 9 10

13. A merchant sold 104 yards of cotton sheeting at
9 cents a yard: what did he receive for it ?

14. A farmer sold 309 sheep at four dollars apiece :
how much did he receive ?

15. Mrs. Simpkins purchased 149 yards of table linen-
at two dollars a yard: how much did she pay for it ?

24. When a 0 is found in the multiplier need you multiply by it?
When you multiply by the next figure to the left, where do you
place the first figure of the product?

25. When the multiplier does not exc¢eed 12, how do you set it
down? How do you multiply by it?
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CASE M.
26 When the multiplier exceeds 12.
RULE.

I.. Set down the multiplier under the multiplicand, so that
units of the same order shall fall under each other, and draw
a line beneath.

1. Begin with the ht hand figure, and muliiply all the
Jigures of the mulbpkcaad by each figure of the multiplier,
setting down and carrying to the next product as in addition :
observing also to wrile the first: figure of each product di.
recily under its multiplier.

III. Add up the several products and their sum will be
the product sought.

Note 1. There are three numbers in every multiplica-
tion. First, the multiplicand : second, the multiplier:
and third, the product.

Note 2. In multiplication cither of the factors may be
used as the multiplier without altering the produdt.

Let it be required to muitiply 5 by 3. .

Place as many ones in a
horizontal row as there are OPERATION
units in the multiplicand, and
make as many rows as there .

3 %

}a.

are units in the multiplier: the
product will then be equal to
one row taken as many timgs as
there are rows; that is, to the whole number of ones:
viz., 16. But if we consider the number of ones in a
vertical row to be the multiplicand, and the number of
vertical rows the multiplier, the product will then be
equal to a vertical row taken as mamy times as there
are vertical rows ; that is, it will be equal to the whole
number of ones: viz., 15. Hence,

26. When the multiplier exceeds 12, how do you set it down?
How do you multiply by it? How do you add up? How many
numbers are there in every multiplication? Name them? Is the
product of two numbers altered by changing the multiplicand into
the multiplier? Is 7 multiplied by 8 the same as 8 multiplied by 71

1111
1111
1 111

Ik ket




48 MULTIPLICATION OF SIMPLE NUMBERS.

The product of two numbers is the same whichever fac-
tor is used as the multiplier.
EXANPLES.

'8XT=7T%x3=21: also, 6X3=3Xx6=18.
IxH=5x9=45: also, 8X6=6x8=48.
and, 8X7=7x8=56: also, 5 X7=T7Xx5=385.

PROOF OF MULTIPLICATION.

27. Write the multiplicand in the ﬁlwe of the multi-
plier and find the product as before: if the two products .
are the same, the work is supposed right.

EXAMPLES IN MULTIPLICATION.

1. Multiply 365 by 84 : also, 37864 by 209.
(1.) (2.) (3.) (4.)

Multiplicand 365 37864 34293 47042
Multiplier 84 209 74 91
1460 ’
2020 S .
Product 30660 — 4280822.
5) 9e2 (8)
46834 879084 10 31 8971432
406 ' - 126 - . 1987 10471
19014604 -

9. Multiply 12845678 by 32.  Ans. 395061696.
10. Multiply 9378964 by 42 - Ans. 893916488.
11. Multiply- 1345894 by 49 Ans. 65948806.
12. Multiply 576784 by 64. Ans. 36914176.
13. Multiply 596875 by 144. Ans. 85950000.
14. Multiply 46123101 by 72. Ans, ——
15. Multiply 61835720 by 132.  Ans. 8162315040.

« 16. Multiply 718328 by 96. Ans. 68959488.

17. Multiply 7128368 by 1440. Ans. 10264849920.
27. How do you prove multiplication ?
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18. Multiply 6795634 by 918546. : :
. Ans. 6242102428164.
19. Multiply 86972 by 1208. Ans. ——
20. Multiply 1055054 by 570. Ans. 601380780.
21. Multiply 538362 by 9258.  Ans. 4984155396.
22. Multiply 50406 by 8050. Ans. 405768300.
23. Multiply 523972 by 15276. Ans. ——
24. Multiply 760184 by 16150. Ans. 12276971600.
25. Multiply 1055070 by 31456. Ans. 33188281920.
26. Multiply 91874163 by 27498765. .

. Ans. 2526426017908695.

CASE 1II.

28. A composite number is one that may be produced
by the multiplication of two:or more numbers, which
numbers are called the components or factors.

Thus, 2%X3=6. Here 6 is the composite number,
and 2 and 3 are the factors or components.

The number 16=8Xx2: here 16 is a composite num-
ber, and 8 and 2 are the factors; and since 4 X 4=16,
we may also regard 4 and 4 as factors or components of
16. Sixteen has three factors: for 2x2x4=16. It
also has four: for 2X2X2x2=186.

EXAMPLES ILLUSTRATING PRINCIPLES.
Let it be required to multiply 8 by the composite
number 6, in which the factors are 2 and 3.

8 .
11111111
311111~1112x3=lg g
11111111}, 2 2

© 11111111 48 24
3411111111}, -2
11111111 18

28. What is a composite number? Is 6 a composite number?
‘What are its components or factors? What are the factors of the
ite aumber 167 What are the factors of the composite
number 127 How do you multiply when the multiplier is a com-

posite namber ? 5
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If we write 6 horizontal lines with 8 units in each, it
is evident that the product of 8 x6=48, is the number
of units in all the lines.

But let us first connect the lines in sets of two each,
as on the right ; ‘the number in each set will then be ex-
pressed by 8 x2=16. But there are 8 sets ; hence, the
number of units in all the sets is 16 X 3—=48.

If we divide all the lines into sets of 8 each, as on the
left, the number of units in each set will be equal to
8 X 3=24, and there being two sets, the whole number
of units will be expressed by 24 x2=48.

Hence, when the multiplier is a composxte number, we
have the following

: RULE.
Multiply by each of the factors in succession, and the
last product will be the entire product sought. :
 EXAMPLES.

1. Multiply 327 by 12.

The factors of 12, are 2 and 6, or they are 3 and 4, or
they are 3, 2 and 2: for, 2x6-—l2 3x4=12, and
3x2x2=12.

327 © 8271 0§

T8 s 3
1962 981 981

2 4 2

Product, 3924 : 3924: - - 1962
- — 2

-Produot, 3924

2. Multiply 5709 by 48 1he factors  being 8 and 8, or

16 and 3. Ans.
3. Multiply 342516 by 56. - Ans. 19180896.
4. Multiply 209402 by 72. Ans. ——
5. Multiply 937387 by 54. Ans. 50618898,
6. Multiply 91738 by 81. , Ans. ——
7

. Multiply 3842 by 144. Ans. 5563248.

il
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CASE 1V.

29. When the multiplier is 1 and any number of
ciphers after it, as 10, 100, 1000; &ec.

Placing a cipher on the right of a number changes the
units’ place into tens, the tens into hundreds, the hundreds
into thousands, &c., and therefore increases the number
ten times.

Thus, 5 is increased ten times by making it 50. The
addition of two ciphers increases a number one hundred
times ; the addition of three ciphers, a thousand times,
&c. Thus, 6 is increased a hundred times by making it
600, and a thousand times, by making it 6000.

Hence, to multiply by 1 and any number of ciphers
we have the following

. : RULE.
Annez, or place on the right of the multiplicand as many
ciphers as there are in the multiplier, and the number so
Jormed will be the required product.

: EXAMPLES. - :
1. Multiply 254 by 10. Ans. 2540.
2. Multiply 648 by 100. , Ans, ——
3. Multiply 7987 by 1000. -~ - Ans. 7987000.
4. Multiply 9840 by 10000. - - Ans. —
5. Multiply 8750 by 100. ~ Ans. 375000.
CASE V. . '

30. When there are ciphers on the right hand of one
or both of the factors. In this case each number so
formed may be regarded as a composite number, of
which the significant figures will be one factor, and 1
with the requisite number of ciphers annexed, the other.

Hence, we have the following

29. If you place one cipher on the right of a number, what effect
has it on its value? If you place two, what effect has it? If you
place three? And for any number of ciphers; how much will each
increase it ? How do you multiply by 10, 100, 1000, &ec.?

. 30. When there are ciphers on the right hand of one or both the

factors, how do yeu multiply? : .
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RULE.
Ncglect the ciphers and multiply the significant figures ;
- then place as many ciphers to the right hand of the product,
as there are in both of the factors.

v EXAMPLES.
(1.) (2) (3.)
76400 7532000 ' 416000
24 580 357000
1833600 . 148512000000
4. 4871000 x 270000. Ans. 1315170000000.
5. 296200 x 875000. Ans, ——
6. 3456789 x 567090. Ans. 1960310474010.
7. 21200 x70. Ans. ——
8. 359260 x 304000. : Ans. 109215040000.
9. 7496430 X 695000. Ans. 5210018850000.
APPLICATIONS.

1. There are ten bags of coffee, each containing 48
pounds : how much coffee is there in all the bags ?
Ans. 480 lbs.
2. There are 20 pieces of cloth, each containing 37
yards, and 48 other pieces, each containing 75 yards:
how many yards of cloth are there in all the pieces?
Ans. 4415 yards.
3. There are 24 hours in a day, and 7 days in a week :
how many hours in a week? - Ans. 168 hours.
4. A merchant buys a piece of cloth containing 97
yards, at 3 dollars a yard : what does the piece jost him ?
ns
5. A farmer bought a farm containing 10 fields ; three
of the fields contained 9 acres each ; three other of the
fields 12 acres each ; and the remaining 4 fields, each 15
acres: how many acres were there mn%le farm, and how
much did the whole cost at 18 dollars an acre ?
4 The farm contained 128 acres.
It cost 2214 dollars.
6. Suppose a man were to travel 32 miles a day : how
far would he travel in 865 days?  Ans. 11680 miles.
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7. A merchant bought 49 hogsheads of molasses, each
containing. 63 gallons: how many gallons of molasses
were there in the parcel ? Ans. 3087 gallons.

8. In a certain city, there are 83751 houses. If each
house on an. average contains 5 persons, how many in-
habitants are there in the city ?

Ans. 18755 inhabitants.

9. If a regiment of soldiers contains 1128 men, how
many men are there inan army of 106 regiments ?

Ans. 119568.

10. If 786 yards of cloth can be made in one day, how
many yards can be made in 1252 days?

11. If 30009 cents are paid for one man’s services,
how many cents would be paid to 814 men, each man re-
ceiving the same wages? Ans. 24427326.

12. If in one granary there are 375206321 kernels,
how many kernels would there be in 79024 granaries ?

13. If one farm costs 2730 dollam, how much would 8
farms cost? - Ans. 21840.

14. Multiply 123456789 by 987654321.

15. What will 397 barrels of flour cost at 7 dollars a
barrel ? © Ans. 2779 dollars

16. What will 596khd. of sugar cost at 74 dollars
a'khd.?

17. If a vessel sails 169 miles a day, haw many- miles
will she sail in 576 days? Ans. 97344.

18. What will 687 yoke of oxen cost at 73 dollars a
yoke ?

19. If one man travels 74 miles in one day, how many
miles will he travel in 365 days? . Ans. 27010.

20. What will 698 heifers cost at 14 dollars per head ?

21. Multiply 6176777 by 22222.

Ans. 137260338494

22. What will 616783 yards of calico cost at 36 cents
per yard ?

23. There are 320 rods in a mile; how many rods
are there in the distance from St. Louis to New Orleans,
which is 1092 miles ? Ans. 849448.

24. What will 46000 bushels of potatoes cost at 34 -

cents per bushel ? 5
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- 25. -Suppose a book to centain 470 pages, 45 lines on
each page, and 50 letters in each line : how many letters
in the book ? ‘ ~ Ans. 1057500.

26. Supposing a_crew of 250: men to have provisions
for 30 days, allowing each man 20 ounces a day: how
many ounces have they ? -

27. There are 850 rows of trees in a large orchard,
125 trees in each row, and 3000 apples on each tree s
how many apples in the orchard ? Ans. 131250000.

. 31. When a person sells goods he generally gives with
them abill, showing the amount .charged for them, and
acknowledging the receipt of the money paid ; such bills
are usually called Bills of Parcels.

BILLS OF PARCELS. -

. ‘ New York, Oct. 1, 1846.
James Johnson - Bought of W. Smith.

4 Chests of tea, of 45 pounds each, at 1 doll. a pound.

8 Firkins of butter at 17 dolls. per firkin - . .
4 Boxes of raisins at 3 dolls. per box - . - .
36 Bags of coffee at 16 dolls. each - - . . .~

14 Hogsheads of Molasses at 28 dolls. each - . -

Amount 1211 dollars.

LS

Received the amount in full, : .
. - W. Smith.

Hartford, Nov. 1, 18486.
James Hughes - Bought of W. Jones.

" 27 Bags of coffee at 14 dollars per bag - - - -

18 Chests of tea at 25 dolls. per chest - - -
75 Barrels of shad at 9 dolls. per barrel - - -
87 Barrels of mackerel at 8 dolls. per barrel -
67 Cheeses at 2 dolls. each ~ - . - . . . .

59 Hogsheads of molasses at 29 dolls. per hogshead
‘ Amount. 4044 dollars.

Received the amount in full, for W. Jones,

' per James Cross.

31. What are bills of parcels?
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DIVISION OF SIMPLE NUMBERS.

82. Charles has 12 apples, and wishes | opEraTION.
to-divide them equally between bls four | 12
brothers. 4 ;
He gives one to each, Whlch takes 4. | "8 lst remain.
Subtrdcting 4 from 12, 8 remains. He 4
then gives another to each which takes 22 .
4 more. He then gives one more to 4 remain.
each, which tekes all his apples.. He N
has thus divided them equally, and found - 0 34 remain.
that 12 contains 4, three times.
We can arrive at the same result by a shorter method
called Division.

Drvision is the procen of ﬁndmg Row many times one
sumber is contained in another. It is a short method of
subtraction.

The number by which we divide is called the divisor.

The number to be divided is called the dividend.

The number expressing how many times the dividend
contains the divisor, is called the quotient. -

If there is a number lefy, it is called the remaznder,
which is always less than the divisor.

33. There are three signs used to denote division.
They are the following :
'18+4 expresses that 18 is to be divided by 4. -
-expresses that 18 is to be divided by 4.
4)18 expresses that 18 is to be divided by 4.
When the last sign is used, a curved line is also drawn
on the right of the dividend to separate it from the quo-
tient, which is generally set down on the right.

32. When Charles divides 12 apples equally, among his four

brothers, how many does he give to each? How many times does -
12 contain 4? ‘Which number is the dividlend? Which the divisor? -.

Which the quotient? What is division? What is the number to be
divided called? What is the number called by which we divide?
What is the answer called? What is the number called which is
left? 1Is it greater or less than the divisor?

33.. How many signsare there in division? Make them?
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DIVISION TABLE.,

Lin 1 1time | 5in 5 1 time | 9in 9 1 time

lin 2 2 times { 5in 10 2 times| 9in 18 2 times
1lin 3 3 times | 5in 15 3 times| 9in 27 3 times
1in 4 4 times | 5in 20 4 times| 9in 36 4 times
Lin 5 5 times [ 5in 25 5 times| 9in 45 5 times
1lin 6 6 times [ 5in 80 6 times| 9in 54 6 times
Iin 7 7 times { 5in 35 7 times| 9in 63 7 times.
lin 8 8 times | '5in 40 8 times| Oin 72 8 times
Iin 9 9 times [ 5in 45 9 times| 9in 81 9 times
2Zin 2 1time [ 6in 6 1 time |10in 10 1 time

2Zin 4 2 times | 6in 12 2 times|10in 20 2 times
Zin 6 3 times | 6in 18 3 times|10in 80 3 times
Zin 8 4 times | 6in 24 4 times|10in 40 4 times
2in 10 5 times | 6 in 80 5 times| 10 in 50 5 times
Zin 12 6 times | 6 in 36 6 times|10in 60 6 times
2in14 7 times | 6in 42 7 times|{10in 70 7 times
2in16 B times | 6in 48 8 times|10in 80 8 times
2in 18 9 times | 6 in 54 9 times| 10 in 90 9 times
8in 3 1 time 7in 7 1 time |I1in 11 1 time

8in 6 2times | 7in 14 2 times| 11 in 22 2 times
3in 9 3 times | Tin21 3 times|11in 33 3 times
3in 12 4 times | 7in 28 4 times| 11 in 44 4 times
3inl5 5 times | 7in 85 5 times| 11 in 55 5 times
3in 18 6 times | 7 in 42 6 times| 11 in 66 6 times
3in21 7 times | 7in 49 7 times| 11 in 77 7 times
3in 24 8 times | 7in 56 8 times| 11 in 88 8 times
3in 27 9 times | Tin 63 9 times| 11 in 99 9 times
4in 4 1 time 8in 8 1 time |12in 12 1 time

4in 8 2 times | 8in 16 2 times| 12in 24 2 times
4in 12 3 times | 8in 24 3 times| 12in 36 3 times
4in 16 4 times | 8in 32 4 times|12in 48 4 times
4in20 5 times | 8in 40 5 times|12in 60 5 times
4in24 6 times | 8in 48 6 times|12in 72 6 times
4in28 7 times { 8in 56 7 times| 12in 84 7 times
4in 32 8 times | 8in 64 8 times|12in 96 8 times
4in 36 9 times | 8in 72 9 times| 12 in 108 9 times
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'84. There are three numbers in every division, add
sometimes four: 1st; the dividend ; 2d, the divisor; 8d.
the quotient ; and 4th, the remainder.

QUESTIONS.

1. If 12 apples be equally divided among 4 boys,
how many will each have? 'How many tines is 4 con-
tained in 12?

2. If 24 peaches be equally divided among 6 boys,
how many will each have? How many times is 6 con-
tained in 24 ?

3. A man has 32 miles to walk, snd can travel 4 miles
an hour, how many hours will it take him ?

4. A farmer receives 28 dollars for 7 sheep: how
much is that apiece ?

5. How many lead pencils could you buy for 42 cents,
if they cost 6 cents apiece ?

6. How many oranges could you buy for 72 cents, if
they cost 6 cents apiece ?

7. A trader wishes to pack 64 hats in boxes, and can
put but 8 hats in a box: how many boxes does he want ?

If a man could build 7 rods of fence in a day, how
Iong will it take him to build 77 rods ? ’

9. If a man pays 56 dollars for seven yards of cloth,
how much is that a yard ?

10. Twelve men receive 108 dollars for doing a piece
of work, how ‘much does each one receive ? .
11. A merchant has 144 dollars with which he is
going to buy cloth at 12 dollars a yard: how many

yards can he purchase ?

12. James is to learn forty-two verses-of Scripture in

- a week : how much must he learn each day ?

13. How many times is 4 contained in 50, and how
many over ?

14. A man has 96 pounds of butter, and wishes to’ put
12 pounds in a box: how many boxes does he want ?

15. James goes to school for 12 weeks, and receives
132 credit marks: how many does he get each week ?

34. How many numbers are there in every division? Name them.
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16. Four men bought a pair of oxen for one hundred
dollars, and sold them again for eighty-four dellars: how
much did each one lose ?.

17. How many times is 8 contained in 100, and how
many over ?

18. How many times is ll contained in 60, and how
many over ?

19. How many times is 9 contained in 86, and how
many over ?

20. How many times is 7 contained in 79, and how _
many over ?

21. How many times is 5 contained in 59, and how
many over ? ,
22. A mother wishes to distribute 30 apples among 8
children : how many will each have, and how many will

be left ?

23. How many times 4 in 23, and how many over?
In27? In40? In46? In35% In39?

24. How many times is 6 contained in 70, and how
many over? In65? In61?

25. How many times 7 in 48, and how many over?

26. How maay times 9 in 50, and how many over ?
In 54 how many times? In 80 how many times, and
what over? In86? In94?

27. How many times 8 in 57, and how many over ?
In65? In87? In100? ) .

28. How many times 11 in 54, and how many over ?

- In67? In85? In97? In62?7 In59?

29. How many times 12 in 100, and how many over?
In120? In87? In77? In66? In130? -

30. James bought 9 tops for 72 cents: what did he
pay apiece? 12 in 90, how many times, and how many
over?

31. A man paid thirty-six dollars for twelve sheep,
and fifteen dollars apiece for two cows: how much more
did he pay apiece for the cows than the sheep ?

32. A drover has eight calves for which he paid forty
dollars, and nine sheep for which he paid twenty-seven
dollars: how much more did he pay apiece for the calves
than for the sheep ?
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EXAMPLES ILL‘USTRATING PRINCIPLES.

35. Let it be required to divide 86 by 2. .

Place the divisor on the left of the
dividend, draw a curved line between orx‘gy'm:m
them, and a straight line under the £
dividend. B 5"

Now, there are 8 tens and 6 units to 586
be divided by 2. We say, 2 in 8, 4 )86

13 quotient.

times, which being 4 tens we write the
4 under the tens. We ‘theén eay, 2 in
6, 3 times, which are three units, and must be wrmen
under the 6. The quotient, therefore, is 4 tens and B
units, or 43.

1. Let it be required to-divide 729 by 3.

In this example there are 7 hun- OPERATION.
dreds, 2 tens, and 9 units, all to be 3)729
divided by 3. Now we say, 3 in 7, 243

2 times and 1 over. Set down the 2, o
which are hundreds, under the 7. But of the 7 hundreds
there is 1 hundred or 10 tens not yet divided. We put
the 10 tens with the 2 tens, making 12 tens, and then
fay, 8 in 12, 4 times, and write the 4 in the quotient, in
the tens’ place; then say, 3 in 9 '8 times. The quo-
tient, therefore, is 243.

2. Let it be required to divide 729 by 9.

In this example, we say, 9 in 7 we OPERATION.
cannot, but 9 in 72, 8 times, which are 9)729
8 tens: then, 9 in 9, 1 time. The 81
quotient is therefore 81. o

35. When you divide 8 tens by 2, is the quotient tens or umts?
When 6 units are divided by 2, what is the quotient?

Ez. 1. When the 7 hundreds are divided by 3, of what deronii-
pation is the quotient? To how many tens is the undmded hundrsd

al? When the 12 tens are divided by 3, what is the quoticnt
When the 9 units are divided by 3, what is the quotient ?
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3. Let it be required to divide 36548 by 5.

The 36 thousands being divided OPERATION.
by 5 gives 7 thousands for the first 5)36548
?ure of the quotient. We then "7309-3 remain.
tvide the 15 hundreds, giving a e

quotient figure of 3 ; then 4 tens, giving 0; and then 48
units, giving 9 and a remainder 8. The division of the
3 must be expressed by writing 5 under the 8, thus, $.
The true quotient, therefore, is 73093 ; which is read,
seven thousand three hundred and nine, and three divided
by five. Therefore, o
When there is a remainder after division, it must be -

written after the quotient, and the divisor placed under it.

CASE I.

36. Short Division, or when the divisor does not ex-
ceed 12. .

- RULE.

L.+ Set down the divisor on the left of the dividend, draw
a curved line between them, and a straight litle under the
dividend. . v '

I1. Begin with the left-hand figure of the dividend and
divide each figure, in succession, by the divisor, when such
division is possible, and wrile each quotient figure directly
under the figure divided.

III. When any figure of the dividend is not divisible
&y the divisor, write O for the quotient figure, and consider
the remainder as tens, to which add the next figure of the
dividend, regarded as units, and divide this sum for the
next figure of the quotient.

Ez. 3. When there is. a remainder after division, what do you do
with it? If there be a remainder after division, how must it be
written ? )

36. Whai is short division? How do you set down the numbers
to be divided? How do you divide? Repeat the rule.
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EXAMPLES. IR

uw * @ @)

8)75890496 7)3505614- 6)95040522 -

9486312 ’ 15840087 -

— e L e Sy

(4) (5.) . (8) -

3)7210463 9)674189904 11)14—04967214
(1) - (8.) (9.)

12)167484329 10)27478041 7)4987494162

10. Divide 6794108 by 3.

* Ans. 22647023.

11. Divide 21090431 by 9. . Ans.

12. Divide 23845678964 by 6. .1 Ans. —
13. Divide 670196382 by 12. Ans. 47516365+,
14. Divide 67897634 by 9. Ans, ——5 remain.
15. Divide 75436298 by 12. Ans. ———2 remain.

o CUCASEML Wt

37. Long Division, or when the diviser contains sev-
eral figures. R .

1. ‘Set down the divisor on the left of the dividend, draw
a curved lins between them, and also a curved linie on the
right of the dividend. : o

11: "Note the fewest figures of the dividend, counted from
the left hand, that will contain the divisor ; find how often
they contain i, and set the figure in the quotient.

11.. Multiply the whole divisor by this figure ; set the
product under the first figurés of the dividend, and subtract
it from them. : '

1V. To the remainder annex the next figure of the divi-
dend, then find how oflen the divisor is contaimed in this
new number, and set the figure in the quotient.

37. How do you set down the numbers for division? What do
you do next? What do you do next? What is the next step? How
many operations are there in division? Name them.
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V. Multiply the whole divisor by the last figure of the
quotient, and subtract the product frm’ the last. number
containing the divisor. . To the remainder annex the next
Sfigure of the dividend, and find the figures of the quotient
in the same way, tll all the figures of the dividend aré
brought down.

Note. There are five operations in division. First,
to write down the numbers; second, find how many
times ; third, multiply; fourth, subtract; fifth, bring
down. : :

EXAMPLES ILLUSTRATING PRINCIPLES.

38. Let it be required to divide 11772 by 327,
Having set down the divisor on |

the left of the dividend, it is seen
that 327 is not contained in 117;
but by observing that 3 is ‘contained
in 11, 3 times and something over,
we conclude that the divisor is con-
tained at least 3 times in the first
Jour figures of the dividend.

Set down the 3 in the quotient,
and multiply the divisor by it; we
thus get 981, which being less than

1177, the quotient figure is not too gre

QPERATION.

k]

visor.
uotient.

a8 A @
327)11772(36
981
1962
1962
0000

at: we subtract

081 from' the first four figures of the dividend, and find
a remainder 196, which bein% less than the divisor, the

quotient figure is not too smal

Annex to this remainder the next figure 2, of the divi-

dend. 3

As 8 is contained in 19, 6 times, we conclude that the

38. If anj one of the products is too large, what do youdo? If

-any one of the remainders is greater than the divisor, what do you
do? What wiil be the order of units expressed by any figure of the
quotient? When the divisor is contained in simple units, what units
will the quotient figure express? When the divisor is contuined in
tens, what units will the quotient figure express? When it is con-
tained in hundreds? In thousands?
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divisor is contained in 1962 as many as 6 times. Set.
ting down 6 in the quotient and multiplying the divisor
by it, we find the product to be 1962, Therefore the
entire quotient is 36, or the divisor is contained 36 times
in the gividend. o
Note 1. After multiplying by the quotient figure, if
any one of the products is greater than the number sup-
posed to contain the divisor, the quotient figure is too
large, and must be diminished.

Nore 2. When any one of the remainders is greater
than the divisor, the quotient figure is too small, and
must be increased by at least 1. i

Note 3. The lowest order of units in the first divi-
dend 1177, being tens, the first figure of the quotient will
be tens ; and generally, ' :

Any figure of the quotient will express unils of the same
order as that expressed by the right-hand figure of its cor-
responding dividend.

39. Let it be required 1o divide 2756 by 26.

We first say, 26 in 27 once, and . ,
place 1 in the quotient. Multiplying | Q%Pgl;g;“;%h o
by 1, subtracting, and bringing down ) (

the 5, we say, 26 in 15, 0 times, and __.26
place the 0 in the quotient. Bring. | '156
ing down the 6, we find that the divi- 156

sor is contained in 156, 6 times. )

Nore. If after having annexed the figure from the
dividend to any one of ‘the remainders, the number is
less than the divisor, the quotient figure is 0, which being
written in the quotient, annex the next figure of the divi-
dend and divide as before.

PROOF OF DIVISION.

40, Multiply the divisor by the quotient and add in
the remainder, when there is one: the sum should be
equal to the dividend. :

39. When any dividend is less than the divisor, what is the quo-
tient figure? How do you then proceed?
40. How do you prove division ¥ S
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DEMONSTRATION OF THE BULﬁ OF DIVISION. .

41. Let us suppose, as an example, that it Were re-
quired to divide 11772 by 327.

We first consider, as we have a OPERATION.
right to do, that 11772 is made up 827)11772(36
of 1177 tens and 2 units. We then 981
divide the tens by the divisor 327, 1962
and find 3 tens for the quotient, by ' 1962

which we multiply the divisor and - .
subtract the product from 1177, leaving a remainder of
196 tens. To this number we bring Eown the 2 units,
making 1962 units. This number contains the divisor
@ times ; that is, 6 units’ times. )

When the unit of the first number which contains the
divisor is of the 3d order, or 100, there will be 3 figures
in the quotient; when it is of the 4th order there will be
4, &ec.

Hence, the quotient found according to the rule, ex-
presses the number of times which the dividend contains
the divisor, and consequently is the true quotient.

EXAMPLES ILLUSTRATING PRINCIPLES.

1. Let it be required to divide 67289 by 261.

In this example, we find a quo- OPERATION.
tient of 257 and a remainder.of 212, 261)67289(257
which being less than the divisor 522
will not contain it. 1508

PROOE S 1305 -
R . onao
261 divisor. s
257 quotient. _
1827 ' _ 213 et
1305
522

212 remainder.
67289 =the div'gend: hence, the work 1is right.
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. Let it ba required to divide 119836667 by 30407,

OPERATION. PROOF.
39407)1 19836687(3041 - - 39407 Dwisor.
. 118221 v . 8041 Quotient.
161568 39407
157628 . 157628
39407 118221
89407 : 119836687 Dividend.

]
; " PROOF OF MULTIPLICATION. '

" 42. When two numbers ere multiplied together the
multiplicand and multiplier are both factors of the prod-
uct ; and if the product be divided by one of the factors,
the quonent will be the other factor. Hence,

If the product of two numbers be divided by the multi-
plicand, the quotient will -be the mubliplier ; or, if it be
divided by the mulupher, the quotumt wzll be the multzplu
cand.

e

EXAMPLES.
8679 Multiplicand.  8679)1203033(327
327 Multiplier. . , 11037
257538 : 9933
7358 . 7358 -
11037 25753
1203033 Product. : . 25758

00000

2. The multiplicand is 61835720, and the product
8162315040 : what is the multiplier? -~~~ Asns. 132.

8. The multiplier is 270000 : now if the product be
1315170000000, what will be the multiplicand ?

4. The product is 68959488, the multiplier 96: what
is the multiplicand ? Ans. '718328.

42. If two numbers are multiplied ther, what are the factors
of the product? If the product be divided by one of the factors, what
will the quotient be? How do zop prove multiplication?

(
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The maltiplier is 1440, the product 10264849920 :

what is the multiplicand ? Ans. ——

6.

The product is 6242102428164, the multiplicand

6795634 : what is the multiplier ? Ans., ——

1.

.

C O R W

Pt
(=

-
-
.

12.
13.
14,

15.
16.
17
18.
19.
20.
21.
22.

EXANPLES IN DIVISION.

Divide 7210473 by 387. Ans. 24 rem.

Divide 147735 by 45. Ans. 3283.
. Divide 937387 by 54. v Ans. 1 rem.
. Divide 145260 by 108. Ans. 1345.
. Divide 79165238 by 238. -
. Divide 62015735 by 7803.  Ans. 79474334.
. Divide 74855092410 by 949998. Ans.
. Divide 47264149 by 4674. Ans. — -9 rem.

Divide 119184669 by 38473.
. Ans. ———33788 rem.

. Divide 280208122081 by 912314.

A Ans. — 121 rem.
Divide 293839455936 by 8405. .
Ans. — ~346 rem.

Divide 4637064283 by 57606.
Ans. —--11707 rem.

Divide 352107193214 by 210472.
Ans. — 165534 rem.

Divide 558001172606176724 by 2708630425.
Ans. — —24 rem.

Divide 1714347149347 by 57143.  Rem. 6347.
Divide 6754371495671594 by 678957. Rem. 81605.
Divide 71900715708 by 57149. Rem. 15785.

Divide 571943007145 by 37149. Rem. 12214."

Divide 671493471549375 by 47143. Rem. 35411.
Divide 121932631112635269 by 987654321.

Divide 571943007645 by 37149. Rem. 9691. .

Divide 171493715947143 by 57007.

-y

7
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G)NTRACTIONS iN DIVISION,
CASE I. .
43. When the divisor is a composite number. '
RULE.

Divide the dividend by one of the factors qf the divisor ;
then divide the quotient thus arising by a second factor,
and so on, till every factor has been used as a divisor : the
last quotient will be the one sought.

EXAMPLES.

Let it be required to divide 1407 dollars equally among
21 men. Here the factors of the divisor are 7 and 3.

Let the 1407 dollars be first " OPERATION.
(gvxded equ:ﬁly into 7 pl‘lies “| 71407

ach pile will contain 201 dol- FIGY YR .
lars. PLet each pile be now di- 3)201 1= q."m”“
vided into 3 equal parts. Each 67 quotient sought.
one of the equal parts will be
67 dollars, and the whole number of parts will be 21:
hence, the true quotient is found by d1v1dmg contmually
by the factors.

2. Divide 18576 by 48=4x12. : Ans. 387.
3. Divide 9578 by 72=9x 8. Ans. 133.
4. Divide 19296 by 96=12 X 8. Ans.

5. Divide 55728 by 4 X9 x4=144. Ans. ——
6. Divide 02880 by 2x2Xx3x2x2. Ans. 1935.
7. Divide 57888 by 4 x2x2x2. - Ans. ——
8. Divide 154368 by 3 x2 x 2. Ans. 12864.

44. It sometimes happens that there are remainders
after division, which are to be treated accordmg to the
following

43. What is a composite number? How do you divide when the
dividor is a composite number? Repeat the rule.

44. When there are remainders, how do you fiud the true re-
mainder? Give the rule. . ;



68. CONTRACTIONS IN. DIVISION,

RULE.

I. The first remainder, if there be one, is a part of the
true remainder.

II. Multiply the second remainder, if there be ome, by
the first divisor, and this product will also form a part of
the true remainder. .

III. If there be a remainder in any of the after divisions,
multiply it by all the preceding divisors, and the final
product will be a part of the true remainder : the sum of
the several results will be the true remainder sought. '

EXAMPLE ILLUSTRATING PRINCIPLES.

1. What is the quotient of 751 grapes, divided by 16 2
4)751 '
4‘(4:162471_8'7. ...3
T46....3x4=12
3
15 the true remainder.
- Ans. 46}.

DEMONSTRATION OF THE RULE.

In 751 grapes there are 187 sets, (say bunches,) with
4-grapes or units in each bunch, and 3 units over. In
the 187 bunches there are 46 piles, 4 bunches in a pile,
and 3 bunches over. But there are 4 grapes jn each
bunch ; therefore, the number of grapes in the 8 bunches
is equal to 4 X 3=12, to which add 3, the grapes of the
first remainder, and we have the entire remainder 15.

EXAMPLES.
" 1. Let it be required to divide 4967 by 32. -
4)4967 o
4x8=32 g 8)1241 . . . 3, Ist remainder.
: 155 . . .1 X443="1, the true remainder.

- Ans. 1554%.

2. Divide 956789 by 7 x 8=56. Ans.—

\
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8. Divide 4870029 by 8x9=72.  Ans. 67639%}.
4. Divide 674201 by 10X 11=110. Ans.
5. Divide 445767 by 12x12==144. Ans. 309587

6. Divide 1918578 by TX2X2x2=56. .
Ans. 341714,

7. Divide 14610087 by 3 xa X2X2X2=T72. -
Ans. 202917$3

8. Divide 2696804 by 5)(2)( 11=110.
. Anx 24516

9. Divide 936496 by 3x4x2x5x6 Ans. ——

CASE It
45, When the divisor is 10, 100, 1000, &o.
' RULE

I. Cutqffromthcrtghthaudqfthedmdcnda: ‘many
figures as there are 0’s in the divisor:

1. The left-hand figures of the dividend will express
bhe quonent, and the figures cut off the remainder.

EXAMPLE ILLUSTRATING PRINCIPLES.

Divide 3256 by 100.

In this example there are two 0’s | oOPERATION.
in the divisor, therefore, there are two 100)32|56
figures cut off from the right hand of Ans. 3288,

the dwldend and the quotient is 33 and 56 =-100.

DEMONSTRATION OF THE RULE.

The quotient ought to be 10, 100, 1000, &c., times
less than the dividend. But the same ﬁgure expresses a
number 10, 100, 1000, &c., times greater or less in
value, accordmg to its distance from the units’ place
By cutting off figures from the right hand, the units’

45. How do you divide when the divisor is 1 with any number of
naughts? Give the reason of the rule.
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place is removed to the left, and consequently the divi-
dend is diminished 10, 100, 1000, &c., times, acoordmg
as you cut off 1, 2, 8, &c., ﬁgures.

. EXAMPLES.
1. Divide 49763 by 10. Ans. 49763;.
2. Divide 7641200 by 100. Ans. 76412,
3. Divide 496321 by 1000. Ans. 496334,
4. Divide 6497804 by 10000. Ans. 649,254,

_ 5. Divide 16789742 by 100000.  Ans. 16783742

.CASE II.
46. When there are ciphers on the right of the divisor.

RULE.

I. Cut off the ciphers by a line, and cut off the same
number of figures from the right of the dividend,

II. Divide the remaining figures of the dzvzdmd by the
significant figures of 1fe divisor, and annez to the remain-
der, if there be one, the figures cut qﬂ' from the dividend :
this will form the true remainder.

EXAMPLE ILLUSTRATING PRINCIPLES,

Divide 67389 by 700.

In this example we may re- OPERATION. .
gard the divisor as a composite | 7|00)673|89
number, of which the factors 96...1 remains.
are 7 and 100. Hence, we 189 true remain.

strike off the 89, and then find —

that 7 is contained in the re- Ans. 96133.
_maining figures, 98 times, with a remainder of 1; this
we multiply by 100, and thea add 89, forming the re.
mainder 189: to the quotient 96 we annex 189 divided
by 700 for the entire quotient.

46. How do you divide when there are ciphers on the nght of th-
dmnor ? How do you form the true quotient?
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. EXAMPLES.

1. Divide 8749632 by 37000.
37}000)8749|6:32(236
14 '

131 » Ans. 236}-}%%—3.
111
239
222
17
2. Divide 986327 by 210000.  Ans. 434$32}.
3. Divide 876000 by 6000. . Ans.
4. Divide 36599503 by 40070.  Ans. 9133§$33.
5. Divide 571436490075 by 36500.  Rem. 9075.
8. Divide 194718490700 by 73000. . Rem. 42700.
7. Divide 1495070807149 by 31500. Rem. 9649.
8. Divide 7149374947194715 by 1749000.

APPLICATIONS IN DIVISION.

1. Divide 80 dollars equally among four men.

Here the 80 dollars is to be divide OPERATION.
into 4 equal parts, and the quotient 20 4)80
dollars expresses the value of one of “30 dollar.
the equal parts. ' o == o 4.

2. Four persons buy a lottery ticket ; it draws a prize
of 10000 dollars: what is each one’s share ? Ams. —

8. A person dying leaves an estate of 4500 dollars to
be divided equally among 5 children: what is each one’s
share? - Ans, 900 dollars.

4. There are 1560 eggs to be packed in 24 baskets:
how many eggs will be put in each basket? Ans.

5. What number must be multiplied by 124 to pro-

duce 40796 ? ) Ans. 329.
6. How many times can 24 be subtracted from 1416 ?
Ans .

7. The sum of 19125 dollars is to be distributed ‘among
a certain number of men, each isto receive 425 dollars:
how many men are to receive the money? Ans.

C
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8. By the census of 1840 the whole population of the
26 States was 16,890,320 : if-each one had contained an
equal number of inhabitants, how many would there have
been in each State ? Ans. 649,62735.

9. If a man walks 12775 mlles in a year, or 365 days,
how far does he walk each da Ans2 gmiles.

10. A farmer sells a drove J sheep for 2 dollats’a head,
and receives 1250 dollars: how many sheep did he sell ?

- Ans. 625.

11. It is computed that the distance to the sun is
95,000,000 of miles, and that light is 8 minutes travelling
from the sun to the earth: how many miles does it travel
per minute ?

12.. By the census of 1840 it appeared thnt the city
of New York contained 312710 inhabitants ; allowing 5
to each house, how many houses were there in thiat city
at that time? - Ans. 62,542,

< 13. A merchant has 5100 pounds of tea, and wishes
to pack it in 60 chests: how many pounds must he put
in each chest ? Ans.

14. A person goes to a store and buys a piece of cloth
containing 36 yards, for which he pays 288 dollars: how
much does he pay per yard ? Ans..

15. There are 7 days in a week : how many weeks in

a year of 365 ? Ans. 52 weeks and 1 day over.
16. There are 24 hours in a day : how many days in
2040 hours ? Ans. .

17. ‘Twenty-three persons dined’ together, their bill
was 92 dollars: how much had each one to pay ?

Ans. 4 dollars.
18. In one pound there are 16 ounces: how many
pounds are there in 223360 ounces ? Ans. 13960

19. If there are 160 square rods in an acre, how manjy
acres are there in 2172480 square rods ?

20. If you pay 94 cents a yard for cloth, how man)
yards can you buy for 6716394 cents ?

21. If yon pay 145 dollars for a pipe of wine, hov
many p 'Pes can you buy for 10875 dollars?  Ans. 75

22. 'If a man travels 47 miles a day, how many day
would it take him to travel 1222 miles? '
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23. If a garrison of 987 men are supplied with 851372
pounds of beef, how much will that be for each man ?

' Ans. 356 lbs.

24. How many times does 3942 go in 21587211936 ?

25. If a ship sails 142 miles a day, how many days
will it take her to sail 48564 miles ?

26. Divide 887124 dollars equally among 286 men.

Ans. 8759 dollars.

27. Divide 1491 dollars among 7 men. :

28. Divide 74400 dollars among 620 men.

Ans. 120 dollars.

29. Suppose 60 men catch 295200 fish: how many
would each have caught ?

30. If 17028 dollars is to be divided among a ship’s
crew, and each man to receive 44 dollars: how many
men compose the crew ? Ans. 387.

31. Suppose 68959488 to be a dividend, and 718328
the quotient: what is the divisor ? .

32. Suppose 34310.pounds of pork to be equally
divided among a body of soldiers, each receiving 47
pounds : what is the number of soldiers ? Ans. 730.

33. What is the divisor of 7618584865, if 90001 be the

quotient ?
34. If the dividend is 761858465, and divisor 8465,
what will be the quotient ? Ans. 90001.

85. There are 1893312 inhabitants in 912 villages;
if each villgge contains the same number, what is the
population ach ? ’

36. If 61 rods of railroad cost 28609 dollars, how

much will one rod cost ? Ans; 469 dollars.
37. If 472 rods of the same railroad cost 251104 dol-
lars, how much was it a rod ? - Ans. 532 dollars.

38. If 26537009535 dollars be equally divided among
27856 men, how many dollars will each have ?

APPLICATIONS IN THE PRECEDING RULES.

1. A farmer sells a yoke of oxen for 90 dollars, 3 cows
for 25 dollars each, 9 calves for 4 dollars cach, and 65
sheep at 8 dollars a head. How much did he reccive
for them all 2 . Ans. dollars.

r
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2. The sum of two numbers is 865, one of the num-
bers is 221 ; what is the other number ? . Ans. 144.
8. The difference of two numbers is 95, the less num-
ber 827 ; what is the greater number ? Ans, ——
4. A farmer sells 4 tons of hay at 12 dollars per ton,
80 bushels of wheat at 1 dollar per bushel, and takes in
part payment a horse worth 66 dollars, a wagon worth
40 dollars, and the rest in cash. How much money did
he receive? Ans. 23 dollars.
5. A farmer has 14 calves worth-4 dollars each, 40
sheep worth 3 dollars each ; he gives them all for a horse
worth 150 dollars: does he make or lose by the bargain ?
Ans. He loses  dollars.
6. The product of two numbers is 51679680, and one
of the factors is 615: what is the other factor ?

Ans. 84032.

7. When the divisor is 67941, and the quotient 30620,

what is the dividend ? - Ans. 2080353420.

8. When the dividend is 1213193, the quotient 37,
what is the divisor ? Ans.

"~ 9. A piece of cloth containing 65 yards costs 455 dol-.

lars: what does it cost per yard ? Ans.  dollars.

10. A man has 6 children, all of whom are married,
and each has four children ; two of these gmndchxldren
are married, and each has one child: how many chil-
dren, grandchlldren, and great-grandchxldren are there ?

11. The distance around the earth is c’puted to be
about 25000 miles: how long would it take a man to
travel it, supposing him to travel at the rate of 85 miles
a day ? Ans. 1143% days.

12. The earth moves around the sun at the rate of
68000 miles an hour: how many miles does it travel in
a day, and how many in a year?

Ans g 1632000 in a day.
595680000 in a year.

13. A farmer purchased a farm for which he paid
18050 dollars. He sold 50 acres for 60 dollars an acre,
and the remainder stood him in 50 dollars an acre: how
much land did he purchase ? Ans. 351 acres.
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14. What number multiplied by 3456, will produce
34110727 - Ans. 987.

15. If 1974 men are supplied with 175686 pounds of
pork, how much will each man have ?

16. In 1830, the national debt of the United States
was 48565406 dollars; in 1836, the debt was cancelled :
had the payments been equal, how much would have been
paid in each year? Ans. 8094234% dollars.

17.. What would 1800 miles of railroad cost at 14000
dollars a mile ?

18. The diameter of the earth is 7912 miles, and the
diameter of the sun 112 times greater: what is the di-
ameter of the sun, and how much greater is it than the
diameter of the earth ?

4 886144 in diameter ; and 878232 miles
. greater than the diameter of the earth.

19. The voleano in the Island of Bourbon, in 1796,
threw out 45000000 cubic feet of lava: how long would
it take 25 carts to carry it off, if each cart carried 12
loads a day, and 40 cubic feet at each load ?

20. In 1787 it threw out 60000000 cubic feet: how
long would it take for 25 carts to remove it ?

Ans. 5000 days.

21. The income of the Bishop of Durham, in England,
is 202 dollars a day: how many clergymen would this
support on 4 salary of 730 dollars per annum ?

22. Theagare 31173 verses in the Bible: Kow many
verses must be read each day, that it may be read through
inayear? . : : Ans. 85+4.

23. A man’s income is 2698 dollars a year, and his
expenses 6 dollars a day : how much will he lay up ?

24. The population of Europe in 1837 was estimated
at 233884800, and the number of square miles at
8708871. How many inhabitants would this give to
each square mile ? Ans. 63. Rem. 225927.

25. In 1843, there were 3173 public schools in Mas-

husetts, which were attended during the winter b

19989 scholars. How many would this allow in eac
school ? : Ans. 87. Rem. 2588.
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GENERAL PRINCIPLES FROM THE FOREGOING 'RULES. -

47. Numeration, Addition, Subtraction, Multiplica-
tion, and Division, are called the five ground rules of
Arithmetic.

- 48. When the cost of each of several things is given,
their entire cost is found by adding the costs of the
several things together

Ez. What is the entire cost of a bag of coffee at 6
dollars, a chest of tea at 4 dollars, a box of raisins at 2
dollars, and a barrel of sugar at 12 dollars ?

Ans. 24 dollars.

2. What is the entire cost of six sheep at 12 dollars,
a cow at twenty dollars, a horse at one hundred and fifty
dollars, and a yoke of oxen at eighty dollars? .

3. What is the entire cost of 6 calves at 14 dollars,
25 sheep at 50 dollars, and one cow at 26 dollars ?

49. The difference between two numbers is found by
subtracting the less from the greater: or, if they are
equal, either may be subtracted from the other.

Ez. What is the difference between 37 and 23 ? Also
between 40 and 40?

50. If the subtrah and remainder are'known, the -
miuuend may be foul by adding the remainder to the

subtrahend. ~ Hence, the following principles :

1st. If-tlw sum of two numbers be diminis, byono of
them, the remainder will be the other number. :

47. How many principal rules are there in Arithmetic? Wha'
are they? Can multiplication be performed by addition? Can di
vision be performed by subtraction? By how many rules, then
may all the operations in Arithmetic be performed?

48. When the cost .of each of several things is given, how do yor
find their entire cost?

49. How do you find the d:ﬂ‘erom between two unequal num
bers? Between two equal numbers?

50. How do you find the minuend, when the subtrahend and;
mainder are given? If the sum of two numbers be diminished by
one of them, what will the remainder be? If the less of two num
bers be added to their difference, what will the sum be?
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2. The less of two numbers, added to their difference,
will give the greater. .
Ez. 1. The sum of two numbers is 56 one of- the
numbers is 12: what is the other ? Ans. 44
~ 2. The less of two numbers is 25, and their difference
30: what is the greater? Ans.
8. The less of two numbers is 35, and their difference
35: what is the greater? Ans. 70.

51. Knowing the price of a single thing, the cost of
any number of things may be found by multiplying the
number of things by the price of one of them.

Ez. 1. What is the cost of 35 pears at 2 cents each ?
What is the cost of 45 yards of cloth at 2 dollars a yard ?
Of 65 yards of riband at 30 cents a yard ?

52. When the multiplier is 1 the product will be equal
to the multiplicand. When the multiplier is greater
than 1, the product will be as many times greater than
the muluphcand asthe multiplier isgreater than unity.

Ez. 1. If 65 be multiplied by 1, what will the product
be? If it be multiplied by 2 what will the product be ?
How many times: greater than 65?

2. If 17 be multiplied by 8, what will the product be ?
How many times greater than 172

53. When we know the number of things and their
entire cost, the cost of a single thing may be found by
dividing the entire cost by the number of things.

Ez. 1. If 6 oranges cost 36 cents, how much do they
cost apiece ?

* 2. If 4 yards of cloth cost 20 dollars, how much is
ita yard?

51. Knowing the price of a smgle thing, how do you find the cost
of several things of the same kind?

52. When the multiplier is 1, how will the product compare with
the multiplicand? When it is greater than 1, how will they com-
pare with each other?

53. When you know the number of thlngs and their entire cost,
how will you find the cost of a mngle thing?

™
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3. If 6 yards of cloth cost 42 dollars, how much will
it cost a yard ?

54. If the divisor is equal to the dividend the quotient
will be 1, and the quotient will be as many times greater
than 1, as the dividend is greater than the divisor.

Ez: 1. If 15 be divided by 15, what will the quotient
be? If 18 be divided by 18, what is the quotient ?

2. If 30 be divided by 6, what will the quotient be ?
How many times is 30 greater than 6 ?

55. A prime number is one which cannot be exactly
divided by any number except itself and unity.. Thus,
1,2, 38,5, 7, 11, 13, 17, &c., are prime numbers.

56. The product of two or more prime numbers will

be exactly divisible only by one or other of the fac-
tors.

57. If an even number be added to itself any number
of times, the sum will be even : hence, i one of the fac-
tors of a product be an even number, the product will
be even. . )

58. Arr odd number is not divisible by an even num-
ber, nor is a less number exactly divisible by a greater.

59. Any number is divisible by 2, if the last signifi-
cant figure is even ; and is divisible by 4 if the last two
significant figures are divisible by 4.

60. Any number whose last figure is 5 or 0, is éxabfly
divisible by 5; and any number whose last significant
figure is 0, is exactly divisible by 10.

54. If the divisor is equal to the dividend, what will the quotient
be? Generally, how will the quotient compare with 17

55. What is a prime number? Give an example. .

56. By what numbers only will the product of prime factors be
divisible? | ’

57. If an even number be multiplied by a whole number, will the
product be odd or even?

58. Is an odd number divisible by an even number?

59. What numbers are exactly divisible by 27 What numbers

by 47 .
60. If the last figure of a number be 5 or 0, by what number may
it be divided?
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OF DENOMINATE NUMBERS.

61. Simple numbers express a collection of units of
the same kind, without expressing the particular value
_of the unit. For example, 40 and 55 are simple num-
bers, and the unit is 1, but.they do not express whether
the unit is 1 apple, 1 pound, or 1 horse.

A DgNOMINATE number expresses the kind of unit
which is considered. For example, 6 dollars is a de-
nominate number, the uait 1 dollar being denominated,
or named. v

62. When two numbers h e same unit, they are
said to be of the same  den ation ; and when two
oumbers have different units, they are said to be of dif-
ferent denominations. For example, 10 dollars and 12
dollars are of the same denomination ; but 8 dollars and
20 cents express numbers of different denominations.

63. When all the units of a number are of the same
kind, it is called a simple denominate number. But
several numbers of different denominations are often
connected together, forming a single expression, as 3
dollars 15 cents. Such are called compound denominate
numbers.

64. In Federal money we pass from one denomination
to another according to the scale of tens, as in simple
numbers ; but in other denominate numbers, such, for
example, as yards, feet, and inches, the scale is different,
and we must consider how many units of each denomi-
nation make one unit of the next higher.

61. What do simple numbers express? What is a denominate
number? What is the unit of 6 dollars?

62. When two numbers have the same unit, what do you say of
them? Wheh .they have differont units? Are 6 dollars and 4 dol-
lars of the same denomination? Are 4 dollars and 4 cents? What
is the unit of each? .

63. What is a simple d inat ber? What is a compound
denominate number? Give an example.

64. In Federal moggy, what is the scale in passing from one de-
nomination to anotheP How does this comparo with the scale in

simple numbers? How is it in other denominate numbers? What

" is always to be considered?
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OF FEDERAL MONEY.

[Before proceeding further, let the pupil study carefully from Art..107 to
and including Art. 109, page 149.]

G5. Federal money is the currency of the United
States. - Its denominations, or names, are Eagles, Dol-
lars, Dimes, Cents, and Mills. '

The coins of the United States are of gold, silver, and
copper, and are of the following denominations.

1. Gold—Eagle, half-eagle, quarter-eagle.

2. Silver—Dollar, half-dollar, quarter-dollar, dime,

half.dime. .

8. Copper—Cent, hMent. .

If a given quantity of gold or silver be divided into 24
e?ual parts, each part is called a carat. 1f any number
of carats be mixed with such a number of carats of a less
valuable metal, that there be 24 carats in the mixture,
then the compound is said to be as many carats fine as
it contains carats of the more precious metal, and to con-
tain as much alloy as it contains carats of the baser.
For example, if 20 carats of gold be mixed with 4 of
silver, the mixture is called gold of 20 carats fine, and
4 parts alloy.’

66. The standard of the gold coin in the United States,
is 22 carats of gold, 1 of silver, and 1 of copper. The
standard for silver coins is 1489 parts of pure silver,
to 179 of pure copper. The copper coins are of pure
copper. :

The eagle contains 270 grains of standard gold ; the
dollar 416 graims of standard silver; and the cent 11
pennyweights of copper.

65. What is the currency of the United States? What are its
denominations? What aro the coins of the United States? Which
gold? Which silver? Which copper? What do you understand
by gold 20 carats fine?

66. What is the standard of the gold coinl, What of the silver?
What of the copper? What is the value,*In gold, of the eagle?
What is the value, in silver, of the dollar? What in copper of the
cent?

N\
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TABLE.

" 10 Mills marked (m) make 1 Cent, marked ct. -
10Cents - - - - . 1Dime, - - d.
10 Dimes - - - - - 1Dollar, - - $.
10 Dollars - - - . . 1Eagle, - - E.

- 87. The above table is read, ten mills make one cent,
ten cents one dime, ten dimes one dollar, ten dollars one
eagle. It is thus seen, that ten units of each denomina-
tion make one unit of the denomination next higher, the
same as in simple numbers. Therefore,

The denominations of Federal money here expressed may
be added, subtracted, multiplied, and divided, by the same
rules that have already been given for simple numbers.

NUMERATION TABLE.

'; .
™ .3
F g
& 5
£ s
: ¢
siody
ERESE - . .
57, isread; 5 cents and 7 mills, or 57 mills.
164, - - 16 cents and 4 mills, or 164 mills.

62,120, - --. 62 dollars 12 cents and no mills.
27,628, - - 27 dollars, 62 cents and 3 mills.
40,041, - - 40 dollars, 4 cents and 1 mill.

67. Repeat the table. 'How many units of either denomination
make one of the next higher? How do simple numbers increase
from the right to the left? How may Federal money be added,
subtracted, multiplied, and divided ?

68. In numerating Federal money, what is the figure on the right
called? The second? The third? The fourth? How do you
separate the dollars from the cents? How is Federal money gen-
erally read ? S
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68. As dimes are tens of cents, the second line may
either be read 16 cents and 4 mills, or 1 dime 6 cents
and 4 mills. And as the eagles are tens of dollars, the
third line may be read 62 dollars and 12 cents, or 6
eagles 2 dollars and 12 cents.”

The comma, or separatrix, is generally used to sepa-
rate the cents from the dollars. It is not usual to place
the comma between the cents and mills, Thus, $67,256
is read 67 dollars 25 cents and 6 mills.

Federal money is generally read in dollars cents and
mills.

REDUCTION OF FEDERAL MONEY.

69. Reduction of Federal money consists in chang ing
its denominations without altering its value. It is divi-
ded into two parts.

1st. To reduce from a higher denomination to a lower,
as from dollars to cents.

2d. To reduce from a lower denomination to a higher,
as from mills to dollars.

From the table it appears,

1st. That cents may be changed into mills by annmng
a cipher.

Thus, 8 cents are equal to 80 mills.

- 2d. That dollars may be changed into cenis by annexing
two ciphers, and into mills by annexing three.

For example; 12 dollars are equal to 1200 cents, or to
12000 mills." The reason of these rules is evident, since
10 mills make a“éent, 160 cents a dollar, and 1000 mills
a dollar. ¢

. Y

69. What is reduction? How many kinds of reduction are 0!
Name them. How may cents be changed inte mills? How
dollars be changed into cents? How into mills? To how many
cents are 12 dollars equal? To how many mills are they equal?
How many cents in 4 dollars? How ‘many in 6 dollais? How many
mills in 9 dollars? How many mills in 5 dollars? How many cents
in8 dollars? 1In 8 dollars? In 7 dollars? s
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EXAMPLES.

1. Reduce 25 eagles 8 dollars 65 dimes and 35 cents,
to the denomination of cents.

‘ OPERATION.

Eagles the highest denomination - - 25
Dollars make one eagle - - - - 10
Product in dollars - : 250
Add the number in the denommatlon of dollars 8
258

The number of dimes in a dollar . - - 10
Product in dimes - - - 2580
Add the number in the denommn.tlpn of dimes 65
2645

Number of cents in a dime - - - 10
Product in cents - - - - - 26450
Cents to be added - - - - - -85
Total number of cents - . . - 26485

2. In 3 dollars 60 cents and 5 mills: how many mills?

3 dollars—=300 cents,
60 cents to be added,

860—-3600 mills, to which add the 5 mills.

Ans. 3605,

3. In 37 dollars 37 cents 8 mills: how many mills ?
Ans. 37378.
4. In 375 dollars 99 cents 9 mills: how many mills ?
~ Ans. 375099.
5. Hoy many mills in 67 cents ? Ans. ——
6. How many mills in $54 ? Ans. 54000.
7. How many cents in $125 2 Ans. 12500.

8. In $400, how many eents? How many mills ?

9. In $375, how many cents? How many mills ?
10. How many mills in $4? In 867 In $10,14 cents ?
11. How many mills in $40,36 cents 8 mills ?

12. How many mills in 71,45 cents 3 mills ? .

r
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70. As we change dollars into cents by adding two
ciphers, and cents into mills by adding one, it follows
that, to change mills into dollars cents and -mills, we
have the following - . :

RULE.

Cut off the right-hand figure for mills, and the figures to
the left will be cents. Then cut off the two next figures for
cents, and the remaining figures to the left will be dollars.

The reason of the rule is this: by cutting off the first
right-hand figure, we in fact divide by 10, and thus re-
duce the mills to cents. Then by cutting off the next

two figures, we divide by 100+ and thus reduce the cents
to dollars.

EXAMPLES.

1. How many dollars cents and mills, are there jin 67897
mills ? ’ - Ans. $67,89 7.
2. Set down 104 dollars 69 cents and 8 mills.
Ans. $104,69 8.
3. ‘Set down 4096 dollars 4 cents and 2 mills.
- Ans. ——
4. Set down 100 dollars 1 cent and 1 mill. '
Ans. $100,01 1.
6. Write down 4 dollars and 6 mills. Ans. 4,00 6.
6. Write-down 109 dollars and 1 mill.  Ans.. ——
7. Write down 65 cents and 2 mills. Ans. $0,65 2.
8
9

. Write down 2 mills. Ans. $0,00 2.
. Reduce 1607 mills, to dollars and cents. .
Ans. ——

10. Reduce 170464 mills, to dollars. Ans, 3170 46 4.
11. Reduce 8674416 mills, to dollars.

12. Reduce 94780900 mills, to dollars.

'13. Reduce 74164210 mills, to dollars.

70 How do you change mills into cents? How do you change
eents into dollars? How do you separate the mills from the cents?
How the cents from the dollars? -

-
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71. The parts of a dollar are sometimes expressed

fractionally, as in the following

TABLE.

$1 =100 cents, | } of a dollar=12} cents,

4 of a dollar= 50 cents, | {1 of a dollar= 10 cents,

§ of a dollar=33} cents, | {4 of a dollar= 61 cents,

} of a dollar= 25 cents, | 4 of & dollar= 5 cents,
3

} of a dollar= 20 cents,

ADDITION OF FEDERAL MONEY.

ofacent = 5 mills.

1. Charles gives 9} cents for a top, and 3} cents for
6 quills: how much do they cost him? Ans. 13 cents.
2. John gives 81,374 for a pair of shoes, 25 cents for

a penknife, and 12} cents for a pencil: how much does

he pay for all ?

We first recollect that half a cent is
equal to 5 mills. We then place the
mills under each other, the cents under
cents, and the dollars under dollars. We
then add as in simple numbers.

8. James gives 50 cents for a dozen
oranges, 12} cents for a dozen apples,
and 30 cents for a pound of raisins: how
much for all ?

OPERATION.

81,37 5
25
12 5

81, 75

OPERATION,
80, 50
12 5
30

$0,92 5

72. Hence, for the addition of Federal money, we

have the following

71. How many cents in & dollar? In half a dollar? In a third
of a dollar? In a fourth of a dollar? In the fifth of a dollar? In
the eighth of a dollar? In the tenth of a dollar? In the sixteenth
of a dollar? In the twentieth of a dollar? How many mills in half

acent?

72. How do you set down Federal money for addition? How do
you add up the columns? yow do you place the separating poing ?
8

4
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RULE.
1. Set down the numbers to be added so that units of
the same value shall fall under each other.

II. Then add up the several columns as in simple num-
bers, and place the separating point in the sum direct]
underthose inthe columns. . -

EXAMPLES.

1. Add 867,21 4, $10,04 9, 86,041, $0,27 1,
together.

) 2.) @)
8 cts. m. 8 cts. m. 8 cis.m.
67,21 4 59, 31 6 81, 05 3
10, 04 9 87,42 5 67, 41 2

6,04 1 48, 87 2 95, 37 6

0,271 . 56, 70 8 87,06 4
° $330, 90 5

@ ) (6)

$375, 02 1 $27, 09 8 $7,00 9

2,09 6 325, 59 2 0,011

0,47 9 25, 60 3 0,001

3,01 2 9,99 9 46,67 9
8380, 60 8

APPLICATIONS.

- 1. A grocer purchased a box of candles for 8 dollars
89 cents; a box of cheese for 25 dollars 4 cents and 3
mills; a keg of raisins for 1 dollar 12} cents, (or 12
cents and 5 mills ;) and a cask of wine for 40 dollars 37
cents 8 mills: what did the whole cost him ?

. Ans. 873, 43 6.

2. A farmer purchesed a cow for which he paid 30

dollars and 4 mills; a horse for which he paid 104 dol-

lars 60 cents and 1 mill ; a wagon for which he paid 85
dollars and 9 mills: how much did the whole cost ?

-
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8. A man is indebted to A, $630,49; to B, $25, to C,

87} cents; to D, 4 mills: how much does he owe ?
Ans. $656,36 9,

4. Bought 1 tgallon of molasses at 28 cents per gallon ;
a half pound of tea for 78 cents; a piece of flannel for
12 dollars 6 cents and 3 mills; a plough for 8 dollars 1
cent and 1 mill ; and a pair of shoes for 1 dollar and 20
cents: what did the whole cost ? Ans.

5. Bought 6 pounds of coffee for 1 dollar 12} cents;
a wash-tub for 75 cents 6 mills; a tray for 26 cents 9 -
mills; a broom for 27 cents ; a box of soap for 2 dollars
65 cents 7 mills; a cheese for 2 dollars 87} cents: what
is the whole amount ? . ns. $7,95 2.

6. What is the entire cost of the following articles: viz.
2 gallons of molasses 57 cents ; half a pound of tea 37.
cents; 2 yards of broadcloth $3,37% cents; 8 yards o
flannel 89,87 6; two skeins of silk 12} cents, and 4
sticks of twist 8} cents ?

SUBTRACTION OF FEDERAL MONEY.

1. John gives 9} cents for a pencil, and 8 cents for a
top: how much more does he give for the pencil than
top ? : Ans. $0,01 5.

2. A man buys a cow for $26,37, and a calf for $4,50:
how much more does he pay for the cow than calf?

. OPERATION.
We set down the numbers as in $26, 37
addition, and then subtract them as 4, 50
_in simple numbers. FoTNCL]
k]

73. Hence, for subtraction of Federal money, we have

the following .
RULE.

Wrrite the lesser number under the greater so that units
of the same order shall fall directly under each other ; then
subtract as in.simple numbers, and place the separating
point in the remainder directly under that above.

73. How do you set down the numbers for subtraction? How do
you subtract them? Where do you place the separating point in the
remainder? . ‘
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EXAMPLES.
@) (@)
From 8204, 67 9 From $8976, 40 0
take 98,71 4 take 610, 09 8
Remainder $105, 96 5 Remainder $8366, 30 2
(3) T w6
$620, 00 0 $327, 00 1 $2349,
19, 02 1 2,09 0 29, 33
8600, 97 9 $324, 91 1 .$2319, 67

6. What is the diflerence between $6 and 1 mill ?
Between $9,75 and 8 mills? Between 75 cents and 6
mills? Between $87,35 4 and 9 mills? .

7. From $107,00 3 take $0,47 9. Ans. $106,52 4.

APPLICATIONS.

1. A man’s income is $3000 a year; he spends
$187,50: how much does he lay up? Ans. $2812,50.
2. A man purchased a yoke of oxen for $78, and a
cow for $26,00 3: how much more did he pay for the
oxen than for the cow ? Ans.
3. A man buys a horse for $97,50, and gives a hun-
dred dollar bill: how much money ought he to receive

back ? e Ans. $2,50.
4. How much must be added to $60,03 9 to make the
sum $1005,40 ? Ans.

5. A man sold his house for $3005, this sum being
898,03 9 more than he gave for it : what did it cost him ?
Ans. $2906,96 1.
6. A man bought a pair of oxen for $100, and sold
them again for 875,374 : did he make or lose by’ the
bargain, and how much? Ans. He lost $24,62 5.
7. A man starts on a journey with $100; he spends
$87,57 : how much has he left ? Ans. 812,43.
8. How much must you add to $40,17 3 to make
$100? v ns.
9. A man purchased a pair of horses for $450, but
finding one of them injured, the seller agreed to deduct
$106,32 5: what had he to pa‘ Ans. $343,67 5.

"N\




MULTIPLICATION OF FEDERAL MONEY. 89

MULTIPLICATION OF FEDERAL MONEY.

1. John gives 8 cents apiece for 6 oranges : how much
do they cest him ? Ans. 18 cents.
2. John buys 6 pairs of stockings, for which he pays

25 cents a pair: how much do they cost him ?
3. A farmer sells 8 sheep for $1,25 each: how much

does he receive for them ? ) .
. . ‘ OPERATION.
We multiply the cost of one sheep by $1,25
the number of sheep, and the product is 8
the entire cost. - $10,00

74. Hence, for the multiplication of Federal money
by a simple number, we have the following
. RULE. -
Multiply as in simple numbers, and the product will be
the answer in the lowest denomination mentioned in the
multiplicand ; then reduce the product to dollars and cents.

EXAMPLES.
1. Multiply 875 dollars 28 cents and 2 mills, by §,
OPERATION. ‘ - 2.)
$385, 28 2 - $475, 87
8 9
Product $3082, 25 6 Product $4282, 83
(3.) (4) (5.)
$3, 00 4 $89, 07 9 $81, 99 2
12 7 6
[ $623, 55 3 8
(6.) (7.) . (8)
$87, 57 3 $497, 04 3 $157, 92 3
11 10 12

" 774, How do you multiply Federal money? What will be the de-
nomination of the product? gdilow will you then reduce it to dollars .
and cents ? .
8*

al
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APPLICATIONS.

1. What will 55 yards of cloth come to at 37 cents
oper yard ? Ans. $20,35.
2. What will 300 bushels of wheat come to at $1,25
per bushel ? Ans. $375.
8. What will 85 pounds of tea come to at 1 dollar 37}
cents per pound ?

In this example we first consider OPERATION.
that § of a cent is equal to 5 mills. 1375
Then as $1,37 5 contains more fig- 85
ures than 85, we multiply by the 85, 6875
knowing that the product will be the 11000
same whichever number be made the 116875
multiplier. The product 116875 is in "
mills, which is reduced to dollars and | 4ns. $116,87 5

cents as before.
4. What will a firkin of butter containing 90 pounds
come to at 254 cents per pound ? Ans. 822,95.
5. What is the cost of a cask of wine containing 29
gallons, at 2 dollars and 75 cents per gallon ?
Ans. $79,75.
t A bale,of cloths-contains 95 pieces, costing 40
dollars 37} cents each: what is the cost of the whole
bale ? Ans

7. What is the value of 300 hats at 3 dollars and 25
cents apiece ? Ans. $975.

8. What is the value of 9704 oranges at 3} cents
each? . Ans. $339,64.

9. What will be the cost of 356 sheep at 3} dollars a
head ? Ans. $1157.

10. What will be the cost of 47 barrels of apples at
1% dollars per barrel ? Ans.

11. What is the value of 6000 bricks at 4,374 per
thousand ? - Ans. $26,25.

12. What is the cost of a box of oranges containing
450, at 21 cents apiece ? Ans.

13. What is the cost of 307 yards of linen at 68}
cents per yard ? ‘ ‘ Ans. ——
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DIVISION OF FEDERAL MONEY.

76. To divide a sum expressed in dollars, cents, and
mills, by a simple number.

RULE. .

I. If the number to be divided contains dollars cents and
mills, divide as in simple numbers, and separate the quo-
tient into dollars cents and mills.

II. But if the number to be divided contains only dollars,
or dollars and cents, bring it to mills by annexing one or
more ciphers : then divide as in simple numbers, and sep-
arate the quotient as before.

The answer is always sufficiently exact when it is
true within 1 mill, and therefore the remainder in mills
may always be neglected. Butin common business the
quotient figure in mills is neglected. W hen, however,
such quotient figure is greater than 5, one may be added
to the cents. The sign + is added in the examples, to
show that the division may be continued.

7 EXAMPLES.
1. Divide $4, 62 4 by 4; also, $87, 25 6 by 5.

OPERATION. - OPERATION.
4)84,62 4 5)887, 25 6
$1,15 6 $17, 45 1}

2. Divide $37 by 8. :
In this example we first reduce the | oPERATION.
$37 to mills by annexing three ciphers. | 8)837, 00 0
The quotient will then be mills, and | “g74 62 5
can be reduced to dollars and cents, as | ———————

before. .
3. Divide 856 17 by 16. Ans. 83, 5113.

75. How do you divide in Federal money? When the number
to be divided contains only dollars, how do you divide? When is
the answer sufficiently exact? In common business are the mills
considered? When they exceed five, what do you do? How do
you denote that the division may be continued ?
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. Divide $495, 70 4 by 129. Ans. $3, 844,
. Divide $12 into 200 equal parts.  Ans. $0, 06.
. Divide $400 into 600 equal parts.  Ans. ~—
. Divide $857 into 51 equal parts: Ans. $16, 804"

. Divide $6578, 95 in 157 equal parts. ’
Ans. $41, 90 4+.

9. Divide $248,54 by. 125. Ans. — +.
10. Divide $100 by 33. : Ans. $3, 03 04.
11. Divide $120463,2 by 1728. Ans. $69, 7125.

[ B B~ I o N

APPLIGATIONS.

1. A man bought a piece of cloth containing 72 yards, .
for which he paig $252: what did he pay per yard ?

Ans. $3,50.

2. If 8600 be divided equally among 26 persons, what
will be each one’s share ? Ans. 23,07+.
3. Divide $18000 in 40 equal parts: what is the
value of each part ? Ans. ‘
4. Divide $3769,25 into 50 equal parts: what is one
part ? Ans. 875,38 b.

*A farmer purchased a farm containing 725 acres,
for'Which -he paid $18306,25: what did it cost him per
acre ? Ans. $25,25.
6. A merchant buys 15 bales of goods at auction, for
which he pays $1000: what do they cost him per bale ?
Ans. $66,66 6.
7. A drover pays $1250 for 500 sheep: what shall
he sell them for apiece, that he may neither make nor
lose by the bargain ? Ans.
8. The dairy of a farmer produces $600, and he has
25 cows: how much does he make by each cow ?
Ans. 824.
9. A farmer receives $840 for the wool of 1400 sheep:
how much does each sheep produce him? Ans. $0,60.
10. A merchant buys a piece of goods containing 105
yards, for which he pays $262,50: he wishes to sell it
so as to make $52,50: how much must he ask per -
yard? Ans. ——

N\
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APPLICATIONS IN THE FOUR PRECEDING RULES.

1. A farmer sold a yoke of oxen for $80,75; 6 cows
for 829 each ; 30 sheep at $2,50 a head; and 3 colts,
one for $25, the other two for $30 apiece: what did he
receive for the whole lot ? Ans. $414,75.

2. A merchant buys 6 bales of goods, each containing
20 pieces of broadcloth, and each piece of broadcloth
contained 29 yards; the whole cost him $15660: how
many yards of cloth did he purchase, and how much did
it cost him per yard ? A 3480 yards.

: 3 $4,50 per yard.

3. A man dies leaving an estate of $33000 to be
equally divided among his 4 children, after his wife shall
have taken her third. What was the wife’s portion, and
what the part of each child ? Ans

4. A person sells 3 cows at $25 each ; and a yoke of
oxen for $65: he agrees to take in payment 60 sheep:
how much do his sheep cost him per head ?

‘ : Ans. $2, 33 34.

5. A person settling with his butcher, finds that he is
charged with 126 pounds of beef at 9 cents per pound ;
85 pounds of veal at 6 cents per pound ; 6 pairs of fowls
at 37 cents a pair; and three hams at $1,50 each: how
much does he owe him ? © Ans. $23,16.

6. A farmer agrees to furnish a merchant 40 bushels
of rye at 62 cents per bushel, and to take his pay in
coffee at 16 cents a pound : how much coffee will he re-
ceive ? Ans.

7. A farmer bargains with his tailor for a new coat
every six months, a new vest every three months, and
three pairs of pantaloons a year: the coats to cost $29,50
each, the vests $3 apiece, and the pantaloons $12 a pair:
at the end of two years how much does he owe him ?

L Ans. $214.

8. A bookseller sells 14 dozen of books at $4,56 per
dozen. He takes in part payment 6 reams of letter pa-
per at $3,50 per ream. How much is still due him?

. Ans. 842,84,

]
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9. A farmer raises 300 bushels of wheat, for which
he receives 81,37} per bushel ; 500 bushels of potatoes
at 29 cents a bushel ; 1000 bushels of oats at 34 cents a
bushel ; and 75 tons of hay for which ‘he receives 16
dollars per ton: how much does the whole come to ?

L Ans. $2097,50.

10. A farmer has 6 ten-acre lots, in each of which he
pastures 6 cows: each cow produces 112 pounds of but-
ter, for which he receives 184 cents per pound: the ex-
peuses of each cow are 5 dollars and a half: how much

* does he make by his dairy ? - Ans. $547,92.

11. A drover goes to New York with 40 horses, of
which he sells 20 for 125 dollars apiece, and the other
20 for 119 dollars apiece. He sells 17 cows at 24 dol-
lars a head, 12 fat oxen at $130 a pair, and 30 sheep at
$31 a head: how much does he receive for them all ?

Ans.

12. A person settling with his grocer finds that-he has
purchased 12 pounds of tea at 85} cents a pound; 85
pounds of brown sugar at 94 cents a pound ; 64 pounds
of coffee at 71 cents a pound ; and 38 pounds loaf sugar
at 12} cents a pound : how much does he owe?

13. A man lets out 2000 sheep, with the condition that
he is to have three-fourths of what they produce after
deducting the expenses of shearing : they yield 4 pounds
of wool a head, which is sold at 47} cents per pound:
the expense of shearing is one-tenth of the whole: what

. does the owner of the shéep receive ? Ans.

14. A man lets out his farm on shares. He is to have
half the grain, one-third the price of the hay, and one
quarter the increase of the live-stock. At the end of the
time, there have been raised, 500 bushels of wheat worth
$1,87} a bushel, 300 bushels of oats worth 37} cents a
bushel, 250 bushels of corn worth 80 cents a bushel, 65
tons of hay worth $18 a ton; and the increase of the
live-stock has been, 5 two years old worth $8 apiece, 8
calves worth $5 apiece, 10 sheep worth $2 apiece, a colt
worth $36, and a pair of steers worth $28,50 : how much
was the owner of the land to receive? Ans. $1056,124.

N\
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BILLS OF PARCELS. /
New York, May 1st, 1847.

Bought of Benj. Saveall.
16 pounds of tea at 85 cents per pound - . -
27 pounds of coffee at 154 cents per pound - -
15 yards of linen at 66 cents per yard - - -

827,68 5

Rec’d payment, Benj. Saveall.

Mr. James Spendthrift

) Albany, June 2d, 1847.
Mr. Jacob Jokns Bought of Gideon Gould.

86 pounds of sugar at 9 cents per pound © - -
3 hogsheads of molasses, 63 galls each, at 27

cents a gallon . . . . - .
5 casks of rice, 285 pounds each, at 5 cents per
pound - - - - -
2 chests of tea, 86 pounds each, at 96 cents per
pound - - . . . . . . .
: Total cost $290,82
Rec’d payment, . or Gideon Gould,

Charles Clark.

Hartford, November 21st, 1847.
Gideon Jones : Bought of Jacob Thrifly.
69 chests of tea at $55,65 per chest . . -
126 bags of coffee, 100 pounds each, at 12}2
cents per pound - - - - - -
167 boxes of raisins at $2,75 per box - - .
800 bags of almondg at 818,50 per bag - - -
9004 barrels of shad at $7,50 per barrel - . -
6Q barrels of oil, 32 gallons each, at $1,08
pergallon - - - . . . . . .
Amount $90277,70

Received the above in full, Jacob Thrifty.

-0
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ENGLISH MONEY.

786. The denominations of English money, are guineas,
pounds, shillings, pence, and farthings.

TABLE.

4 farthings marked far. make 1 penny, marked d.
12 pence - - - 1 shilling, - .
20 shillings - - - 1 pound, - £
21 shillings - - - 1 guinea.

£ s d. far.
1 = 20 = 240 = 960
1= 12= 48

1= 4

Norte 1. This table is read, 4 farthings make 1 penny,
12 pence make 1 shilling, 20 shillings 1 pound.

Nore 2. Farthings are generally expressed in frac-
tions of a penny. Thus, for 1 farthing, write 4d., for 2
farthings 4d., and for 3 farthings, $d. '

REDUCTION OF DENOMINATE NUMBERS.

77. Reduction js chaffing the unit or denomination
of a number, without altering the value of the number.
For example, 42 dollars and 35 cents are expressed in
different denominations.
But 42 dollars are equal to 4200 cents.
Add - - - . . . 35 cents,
and the sum 4235 cents,

is equal to 42 dollars and 385 cents. Here we have
brought the numbers to the same denomination without
altering their value. * - :

76. What are the denominations of Eglish money? Repeat the
table. How many farthings in 1 shilling? In 1 pound? How are
farthings generally written? :

77. What is reduction? How many pounds and shillings in 24
shillings? How many feet in a yard? How many inches in a
foot? How many feet in 3 yards? How many inches in 3 yards?
‘How many feet.in 72 inches? How many yards?
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Again, if we have 24 shillings, we can reduce them
to pounds and shillings; for, since 20 shillings make 1
pound, 24 shillings are equal to £1 4s. Here we have
again changed the denomination without altering the
value. .

We may take, as another example, 3 yards and re-
duce it to inches. Now, since 8 feet make a yard, and
12 inches a foot, we have -

3x3=9 feet; and 9 x 12=108 inches.

If, on the contrary, it were required to bring inches into
yards, we should first divide by 12, to bring them into
feet, and then by 3 to bring the feet into yards. Thus,

.108 inches -+ 12=9 feet; and 9 feet --3=3 yards.

78. From the above illustrations we see, that reduction
of denominate numbers generally, like that of Federal
money, is-divided into two parts.

1st. To change thé unit of a number from a higher
denomination to a lower. -

2d. To change the unit of a number from a lower de-
‘nomination to a higher.

CASE 1.

79. To reduce denominate gumbers from a higher

denomination. to a lower.
RULE.

1. Consider how many units of the next lower denomina.-
tion make one unit of the higher.

II. Multiply the higher denomination by that number,
and add to the product the number belonging to the lower :
we shall then have the equivalent number in the next lower
denomination.

III. Proceed in a similar way through all the denomi-
nations to the last; the last sum will be the required
number. :

78. Into how many parts may reduction of denominate numbers
be dividled? Name them. Does the term reduction imply a change
in value? . )

79. How do you reduce numbers from a higher to a lower denom-
ination? Repeat the rule.

9



g8 REDUCTION OF

EXAMPLES.

1. Reduce 9 yards and 6 feet to inches.

OPERATION.
9.

We first bring the yards to 3
feet, and then add the 6 feet, after 27
which we reduce the whole to 8 feat to bo added
inches. "33

: ‘ : 12
'396 inches.
2. Reduce £27 6s. 8d. to the denomination of pence.
OPERATION.
£27 6s. 8d.
- 20

We first bring the pounds to shil- 540
lings and then add the 6s.; we then 6s.
bring the shillings to pence and add . 516,
in the 8d., giving for the answer, 12"'

6560 pence. —_—
6552

s 8d.

| - 6560d.

In reducing, we oftenr add the next OPERATION.
lower denomination  mentally, without £27 6s. 8d.
setting it down. Thus, when we mul- 20
tiply by 20, we add the 6s. without 546s.
writing it down, making in' the prod- 12
uct 6 in the units’ place: and when 5560

we multiply by 12 we say, 12 times 6
are 72 and 8d. to be-added make 80.

3. In £1465 14s. 5d., how many farthings ?

Ans. 1407092.
4. In £45 12s. 10d., how many pence ? Ans. 10954.
5. In 87 guineas, how many farthings ? Ans. 87696.
6. In £145 16s. 11d., how many pence? Ans. 35008.
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CASE 1II.

80. To reduce denominate numbers from a lower de-
- nomination to a higher. :

RULE.

1. Consider how many units of the given denomination
make one unit of the next higher, and take this number for
a divisor : divide the given number by it and set down the
remainder, if there be any.

II. Divide the quotient thus obtained by the number %
units in the next higher demomination, and set down
remainder. ,

III. Proceed in the same way through all the denomina-
tions to the highest: the last quotient with the several re-
mainders annexed, will give the answer sought, and if
there be no remainders, the last quotient will be the answer.

EXAMPLES.
1. Reduce .3138 farthings to the denomination of
pounds. o .
In this example we first di- OPERATION.

vide by 4, the number of far- 4)3138
things in a penny ; the quotient 12)784 . 2 far. rem.
is 784 pence, and 2 farthings - _W 4d. 1
over. The 784 pence are then - - 4. Tem.
divided by 12, the number of 3 . . bs. rem.
pence in a shilling. The quo- | Ans. £3 5s. 4d. 2far.
tient is 65 shillings, and four
pence over. The 65 shillings are then divided by 20,
the number of shillings in a pound; the quotient is £3
and a remainder of 5 shillings. Hence, £3 5s. 4d. 2far.
is the value of 3138 farthings.

2. Reduce 3658 inches to yards.

Ans. 101 yards, 1 foot, 10 inches.
3. In 80 guineas, how many pounds ? Ans, £84.

80. In reducing from a lower denomiuation to a higher what do
you first do? What next? and what next? Is this rule applicable
to all denominate numbers? - .

r
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4. In 1549 farthings, how many pounds, shillings and

pence ? : Ans. £1 12s. 31d.

5. Reduce 1046 pence to pounds Ans. £47s. 2d.
6. Reduce 4704 pence to guineas. ‘

' Ans. 18 guineas 14s.

7. In 6169 pence, how many £? Ans. £25 14s. 1d.

- : PROOF OF REDUCTION.

81. After a number has been reduced from.a higher .
denomination to a lower, by the first rule, let it be re-
duced back by the second ; and after a number has been
reduced from & lower denomination to & higher, by the
second rule, let it be reduced back by the first rule. " If
the results agree, the work is supposed right. _ '

EXAMPLES. = .
-1, Reduce £15 7s. 6d..to the denommatlon of pence. -
OPERATION. PROOF.
15 12)3690
20 . -2]|0)30[7 . . . 6d. rem.
307 . 15 ...7s. rem.
3690 _ © Ans. £15 7s. 6d.
2. In £31 8s. 9d. 3far., how many farthings? Also
the proof. -
3. In £87 14s. S}d how many farthmgs? Also the
proof.

4. In £407 19s. 113d., how many farthmgs? Also
the proof.

AVOIRDUPOIS WEIGHT.

82 The standard avoxrdupoxs pound of the United
States, as determined by Mr. Hassler, is the weight of
27.7015 cubic inches of distilled water. By this weight
are :ﬁelghed all coarse articles, such as hay, grain,
chandlers’ wares, and all the metals, except gold and
silver.

81. How do you prove reduction ?
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In this weight the words gross and net are used. Gross
weight is the weight of the goods, with the boxes, casks,
or bags in which they are contained. Net is the weight
of the goods only ; or what remains after deducting from
the gross weight the weight of the boxes, casks, or bags.

According to the old method of weighing, which was
adopted from the English system, 112 pounds make what
was called one hundred weight. But at the present time
the merchants in our principal cities buy and sell by the
100 pounds. .

TABLE.

16 drams dr. make 1 ounce, marked oz.
16 ounces - - 1pound, - - -
25 pounds - - 1 quarter,- - - gr.

4 quarters - - 1 hundred weight, cwt.
20 hundred weight, 1 ton, - - . -

T. cwt. gr. b, oz. = dr.’
1=20=80=2000=32000=512000
1= 4= 100= 1600= 25600

1= 26= 400= 06400

- 1= 16= 256

1= 16

"Note 1. Read the table across the page downward,
thus, 16 drams make 1 ounce, 16 ounces make 1 pound,
28 pounds make 1 quarter, 4 quarters 1 hundred, and 20
hundreds 1 ton. '

Note 2. We can always see from the tables, by read-
ing them from the left to the right, the value of any unit
expressed in each of the lower denominations. Thus,
1 ounce is equal to 16 drams, 1 pound equal to 16 ounces,
equal to 256 drams, &c. C

82. What is the standard avoirdupois pound of the United States?
For what is this weight used? What is the meaning of the terms
and met? What is.a hundred weight? How are goods now
.generally bought and sold? How is the table to be read? How
can you determine, from the table, the value of any unit in units of
the lower denominations? . g*
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EXAMPLES.

1. Reduce 5T. 8cwt. 3qr. 24/b. 130z. 14dr. to drams,

OPERATION.
5
20
We first multiply by 20 and add 108
in the 8 hundred : we next multi- 4
ply by 4 and add in the 3¢r. ; next 435
by 25 and add in the 24/b.; next 25
by 16 and then add in the 13oz. ; 10899
and finally by 16 and add in the 16
14dr. —_—
174397
16

2790366 drams.

2. Reduce 27T. 17cwt. 29¢r. 217b. to ounces.
Ans. 9041360z

3. Reduce 94T. 19cwt. 1¢r. to quarters. ‘
Ans. 1597gr.
4. Reduce 3124446 drams to tons. '

Ax4=16 34)3124446 .2
4)78T111 . . . 3 x4+2=14dr.
ixa—16) D19277T...1
' 4)48819 . . . 3x4+1=1380z.
5x5—25 g 5)12204 . . . 4
5)2440 . . . 0+4=40b.

4)488. . . Ogr,
2[0)12]2 . . . 2cwt:
6
Ans. 6T. 2cwt. Ogr. 41b. 130z, 14dr.

5. Reduce 108910592 drams to tons.
Ans. 212T. 14cwt. 1gr. Tib.

6. Reduce 2998128 ounces to tons. .
Ans. 93T. 13cwt. 3gr. 8lb.
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TROY WEIGHT.

83. Gold, silver, jewels, and liquors, are weighed by
this welght. The standard Troy pound of the United
States, as determined by Mr. Hassler, is the weight of
22.794377 cubic inches of distilled water. Hence, it is
less than the pound avoirdupois. Its denominations are
pounds, ounces, pennyweights, and grains.

TABLE.
24 grains, gr. make 1 pennyweight, marked pwt.
20 pennyweights . lounce - - - - oz
120uncés - - - l1lpound - - . . 0.
. oz. pwt.. gr.
1=12= 240 5760 -
1= 20= 480
1= 24
EXAMPLES.
1. Reduce 16. lloz 15pwt. to pennywelghts
OPERATION.
16 2b.
12 oz.
In this example, we first mul- 192
tiply by the number of ounces -~ 11 oz. added.

in a pound,-and then add the 203
ounces ; ‘we-then multiply by

20, and add the-pennyweights. 20 put. in an oz.

4060
156 pwt. added

4075 penny.weights.

2. In 250b. 90z. Opwt. 20gr., how many grains ?
Ans. 148340.

83. What things are weighed by Troy weight? What is the
standard pound? What are its denominations? Repeat the table,
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3. Reduce 6490gr. to pounds.

We first divide by OPERATION.
the number of grains 24) 6400
in a pwt. ; then by the 2|0)27|0 10gr. rematnder.
pwis. in an oz.; then 12)13 . . 10pwt. remainder.
by the ounces in a /. 1.. loz. remainder.

Ans. 10b. loz. 10pwt. 10gr.

4. In 678618 grains, how many pounds ?
Ans. 1170b. 9o0z. 15pwt. 18gr.

5. Reduce 8794pwt. to pounds.
Ans. 361b. 6oz. 14pwt.

6. Reduce 756412pwt. to pounds. - Ans.
7. In 897264/b., how many grains ? Ans. ——

APOTHECARIES’ WEIGHT.

84. This weight is used by apothecaries and physi-
cians in mixing their medicines. Its denominations are
pounds, ounces, drams, scruples, and grains. The pound
and ounce are the same as the pound and ounce in the
Troy weight ; the difference between the two weights
consists in the different divisions and subdivisions of the
ounce.

TABLE. ‘

20 grains, gr. make 1 scruple, marked 9
8 scruples - - 1ldram, - - - 3,
8drams - - - lounce, - - 3%
12 ounces - - - 1pound, - . 1,

b 3 3 ] ar .
1=12=96=288=5760

= 8= 24= 480
.. ) 1= 3= 60
T, 1= 20

84. What is the use of the Apothecaries’ weight? What are its
denominations? Of what value are the pound and the ounce? Re-
peat the table. .



DENOMINATE NUMBERS. 108

EXAMPLES.
1. Reduce ¢t 8% 63 29 12gr., to grains.
We first multiply by the num- OPERATION.
ber of ounces in a /b., and at 9
the same time add in the ounces. - 12
We next multiply by the num- 116 ounces.
ber of drams in an ounce, and - 8
add in the drams: we then mul- 931 d
tiply by the number of scruples g rams.
in a dram, and add in the scru- —
ples; and lastly, we multiply 2804 scruples.
by 20 and add in the grains. = . 20
' Ans. 56092 grains.

. Reduce 271 93 63 13 to scruples. '
Ans. 8011 scruples.
3. Reduce 9411: 11% 13 to drams. Am 9113 drams.

LONG MEASURE.

85. This measure is used to measure distances,
lengths, breadths, heights, depths, &c. Its denominations
are barleycorns, inches, feet, yards, fathoms, rods, fur-
longs, and miles. )

TABLE.,

8 barleycorns, bar. make 1 inch, marked .
12 inches - - - 1 foot, - - N

3 feet - - -. lyard - - . yd.
.5} yards or 16} feet - 1 rod, perch, or pole, rd.
40 rods - 1 furlong, - - fur

8 furlongs or 820 rods 1 mile, - - mi..

3 miles - 1 league, - - L.

€0 geographlcal or 69,

statute miles z 1 degree, - - deg.or®
a great circle, or circum-
360 degrees - N - ; ference of the earth.

85. When is Long Measure used? What are its denominations?
Repeat the table. What is a fathom? What is a hand?
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mi. fur. rd. yd. fl.
1=8=3820=1760=5280= 63360
1= 40= 220= 660= 7920
1= bi= 16;—: 198 s
1= 3= 36
1= 12

No'rn A fathom is a length of six feet, and is gener-
ally used to measure the depth of water.

A hand is 4 inches, and is used to measure the helght
of horses.

EXAMPLES,

1. In 675f2. 10in. 2bar., how many barleycorns ?

We first redyce the feet OPERATION.
te inches and. then add in R )
the 10 inches: we next re- 12
duce the inches to barley- 8110
corns and add in ‘the 2 ’ 3
barleycorns. ’ Ans. 24332 barleycorns,

2. In 59mi. 7fur 38rd how many rods ?
- Ans. 19198rd.
3. In 194656bar., how many feet ?
: : A OPERATION.

We first divide by the num- 3)194656
ber of barleycorns in an inch, “oVAiRRE
and then by the number of IM <+ Lbar.
inches in a foot. . 6407 . ., lin.

Ans. 5407_’)"& lin. 1dar.
4. In 115188 rods, how many miles? |
Ans. 359mi. Tfur. 28rd.
5. In 719m. Tfur. 16rd., how many feet ?
Ans. 3801204.

6. In 118°, how many statute and how many geo-
graphical miles ? 4 8210 statute miles.
) * { 7080 geographical miles.
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LAND OR SQUARE MEASURE,

86. Land or square measure.is used in measuri
land, or any thing in which length and breadth are bot
considered.

A square is the space included be- 1 Foot.
tween four equal lines, drawn perpen.
dicular to each other. Each line is
called a side of the square. Ifeachside Squ:re
be one foot, the figure is called a square ~ Joot.

Sfoot. |

1 yard=3 feet.

Foot.

If the sides of the square be each
one yard, the square is called a
square yard. In the large square
there are nine small squares, the
sides of which are each one foot.
Therefore, the square yard contains
9 square feet.

1 yard=3 feet.

The number of small squares that is contained in any
large square is always equal to the product of two of the
sides of the large square. As in the figure, 3 X3=9
square feet. The number of square inches contained in
a square foot is equal to 12 X 12=144.

TABLE.

144 square inches, s¢. in. make 1 square foot, Sg.fl.
9 square feet - - 1 square yard, Sq.yd.

30§ square yards - - 1 square pole,. P.
40 square poles . - lrood, - R.
4 roods - - - 1 acre, - A
640 acres - - - 1 square mile, M.

86. For what is Square Measure used? What is a square? If
each side be one foot, what is it called? If each side be a yard, what
is it called? How many square feet does the square yard contain?
How is the number of small squares contained in a large square
found? Repeat the table.

-
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A.R. P. Sq.yd. Sq.ft. Sq.in.
1=4=160=4840=43560=6272640
1= 40=1210=10890=1568160
1= 30-}:: 272—}: 39204
1= 9= 1296
1= 144

87 The Surveyor’s or Gunter’s chain is generally
used in surveying land. It is 4 poles or 66 feet in
length, and is divided into 100 links.

‘TABLE. .
7% inches make 1 link, marked - - 1
4rodsor66ft. - - 1chain, = . . ¢
80 chains -« -« 1nmile - - - mi
1 square chain - - 16 square poles, - - P,
10 square chains - . 1 acre, - - - W,

Land is generally estimated in square miles, acres,
roods, and square poles or perches. ’

EXAMPLES.
1. In 32M 254. 3R., how many square poles ?
OPERATION. .
We first bring the square 623
miles to acres by multiplying —
by 640, and then add in the : 20505 .
25 acres. We next reduce 4
to roods and add in the 3 roods: | 82023 roods
we then reduce to poles. ) 40
. |. Ans. 3280920 P.

2. In 194. 2R. 37P., how many square poles ?
Ans. 3157¢.
3. In 175 square chains, how many square poles? -
Ans. 2800P.

87. What chain is used in surveying land? How longisit? How.
is it divided? Repeat the table. How is land generally emmnted'l o
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i 4.In 37466 square inches, how many square feet ?
: 12)37456 °®
l2xl2=l44g 12)3121..4 -
260..1
1x1244=16..
Ans. 2608g. ft. 168q. .
6. In 14972 square rods, huw many acres ? .
Ans. 934. 2R. 12P.
6. In 3674139P., how many square miles ?
: Ans. 35M. 563A4. 1R. 19P.

SOLID OR CUBIC MEASURE.

88. Solid or cubic measure is used in measuring
stone, timber, earth, and such other things as have three
dimensions, length, - breadth, and thickness. Its-de-
nominations are tons, cords, yards, feet, and inches.

A cube is a body, or solid,
having six equal faces, which

are squares. If the sides of E
the cube be each one foot long,
the solid is called a cubicor [l
solid foot. But when the sides & i
of the cube are one yard, as

in the figure, the cube is called

a cubic or solid yard. The 3 feet=1 yard.

base of the cube, which is the face on which it stands,
‘+contains 3 X 3=9 square feet. Therefore 9 cubes, of

one foot each, can be placed on the base. If the solid

were one foot high it would contain 9 cubic feet; if it

were 2 feet thick it would contain two tiers of cubes, or

18 cubic feet; and if it were 3 feet high, it would con-

tain three tiers, or 27 cubic feet. Hence, the conlent of
- a solid is equal to the product of its length, breadlh, and

. 88. For what is solid or cubic measure used? What are its de-
pominations? .What is a cube? What is a cubic or solid foot?
What is a cubic yard? How many cubic feet in a cubic yard?
What is the content of a solid equal to? Repeat the table. What'
is a.cord of waod? How many solid feet does it contain?
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thickness. 'Therefore, 1 cubic foot contains 12 X 12 x 12
_=1728 cubic inches. .
TABLE.
1728 solid inches, S. in. make 1 solid foot, S.fi.
27 solid feet - . . 1solid yard, 8.yd.
40 feet of round, or 50
feet of hewn t,imber, 2 lton, . - Tom.

pile 8 feet in length, 4 feet in

128 solid feet—=8 x4 X 4, that is, a make 1 cord of
width, and 4 feet in height,

wood - C.

Note. A cord foot, is one foot in length of the pile

which makes a cord.

It contains sixteen solid feet.

EXAMPLES.

1. Reduce 14 tons of round timber to solid inches.

Ans. 967680 solid inches.

2. In 55 cords of wood, how many solid feet ?

timber.

We first divide
by 1728, the num-
ber of solid inches
in a solid foot, and
next by 40, the
number of solid

Ans.. 7040.
3. In 25 cords of wood, how many cord feet ? -
Ans.  cord fl.
4. Reduce 3058560 cubic inches to tons of round
OPERATION.
1728)3058560(1770
1728
13305
12096 .
12096  4/0)177/0
12096 4...10
00000 _

feet in a ton.

**'5. Reduce 28160 solid feet to cords.

Ans. 44 tons 10f1.
Ans. 220 cords.

6. Reduce 174964 cord feet to cords.

Ans. 21870 cords, 4 cord feet.

7. In 7645900 solid inches, how many tons of hewn

timber ?

Ans. 88 tons 24 S. ft. 1228 S. in.
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CLOTH MEASURE.

89. Cloth measure is used for measuring all kinds of
cloth. Its denominations are Ells French, Ells English,
Ells Flemish, yards, quarters, nails, and inches.

TABLE.
21 mches, in. make 1 nail, marked na.

dnails - - - 1 quarter of a yard, qr
4 quarters - - lyard, - . . yd.
8 quarters - - 1Ell Flemish, - E.FL
bquarters - - 1EllEnglish . E.E.
6 quarters - - 1Ell French . E.Fr.
EXAMPLES.
1. In 35yd. 3¢r. 3na., how many nails ?
OPERATION.
We first reduce the yards to quar- R
ters and add in the 3¢r.; we next re- _4
duce the quarters to nails sgd add in 143
the 3 nails. 4
Ans. 575 na.

2. Reduce 49 Ells English to nails. Ans. 980na.
8. Reduce 51 Ells Flemish, 2¢r. 3na. to nails.

Ans. 623na.
4. In 3278 nails, how many yards? .
We first divide by 4, which or:;t;;;gn.
brings the number to quar- 5819 . . 2na

ters, and then again by 4, :
which brings it to yards. 204 . . 3¢qr.
| Ans. 204yd. 3qr. 2na.

5. Reduce 340 nails to Ells Flemlsh
Ans. 28E. Fl. lqr.
6. In 67 quarters, how many yards? Ans. 16yd. 3¢r.

89. For what is cloth measure used? What are its denomina-
tions 7 Ropegt the table.

..
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LIQUID MEASURE.

90, The standard gallon of the United States is the
wine gallon of Great Britain, and contains 281 cubic
inches. This is the standard for all liquids. The de-
nominations of liquid measure are tuns, pipes, hogsheads,
barrels, gallons, quarts, pints, and gills.

TABLE.

4 gills, gi. make 1 pint, marked pt.
2pints- .- .° . 1lgquart, - - .. ‘g
4quarts - - . 1lgallon, - - . i;rd
81} gallons -~ .- . . 1barrel, - . - 2
63 gallons - . . 1 hogshead, Y 17/
2 hogsheads - 1 pipe, - - - pi.

2 pxpes or 4 hogsheads 1 tun, - - - tun.

_tun. pi. hhd. bar. gal. qt. pt. gi.
1 =2=4 =8 = 252 = 1008 = 2016 = 8064
1=2=4=126= 504= 1008 = 4032
=2= 63= 252 = 504 =2016
1=313% 126 = 252 = 1008

1= 4= 8= 32
1= 2= 8
1= 4
EXAMPLES.
1. In 5 tuns 1 hogshead of wine, how many gallons?
OPERATION.
) 5
We first multiply by 4, the 4
number of ‘hogsheads in a tun, o1
and add in the 1 hogshead, ‘ 63
after which we reduce to gal- 63
lons. 126
Ans. 1828 gul. -

90. What is measured by liquid measure? What are its denomi-
nations? Repeat the table. What is tie content of tke wine gatlon? 4
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2. Reduce 12 pipes 1 hogshead and 1 quart of wine

to pints. Ans. 12602pt.
3. In 1 tun of cider, how many gills?  Aas. 8064.
4. In 10584 quarts of wine, how many tuns ?

4)10584
7)2646
9)378
4)42
Ans. 10tuns 2hhd.

5. Reduce 201632 gills to tuns.  Ans. 25tuns 1gal.
6. Reduce 16128 gills of cider to tuns. Ans. 2tuns.

63=7xX9 g

ALE OR BEER MEASURE.

91. In the English ale or beer measure 36 gallons
make a barrel, and 54 gallons a hogshead. Its denomina-
tions are hogsheads, barrels, gallons, quarts, and pints.

TABLE. .
2 pints, pf.  make 1 quart, ~marked g¢t.
4quarts - - - legallon, - - gal
36 gallons - <« 1lbarrel, - - bar.
64 gallons - - 1 hogshead, - - hhd.

hhd. bar. gal. qt. pt.
1=1%=54=216=432
‘1=86=144—=288

1= 4= 8

1= 2

EXAMPLES.

1. Reduee 47bar. 16gal. 4qt. to pints. Ans. 13672pt.
2. In 27hkd. of beer, how many pints? Ans. 11664.
3. In 55832 pints of beer, how many hogsheads ?
Ans. ——
4. In 64972 quarts of beer, how many barrels ?
Ans. 451bar. Tgal.

- 31, ‘What are the denominations of ale or beer measure? Repeat
fis table. 10*
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DRY MEASURE.

82. Dry measure is used in measuring all dry arti-
cles, such as grain, fruits, roots, salt, coal, &c. Its
denominations are chaldrons, bushels, pecks, quarts, and
pints.

TABLE.
2 pints, pt. make 1 quart, marked gqt.
8quarts- . . 1lpeck, - - . pk
4pecks - - . 1lbushel, . . du
36 bushels - - 1chaldron, - - ch.

ch. bu. pk. qt. pt.
1=386=144=1152=2304
1= 4= 32= 64
1= 8= 16
1= 2
Note. A gallon dry measure contains 268.8 cubic
inches. A Winchester bushiel is 18} inches in diameter,
8 inches deep, and contains £150.4 cubic inches. This
is the standard bushel adopted in the United States.

EXAMPLES.

1. In 872 bushels, how many pints ? Ans. 23808.
2. In 5 chaldrons 31 bushels, now many pecks ?
Ans. —
3. In 17408 pints, how many bushels?  Ans. 272.
4. In 4220 pints, how many chaldrons ?
Ans. 1ch. 29bu. 3pk. 6qt.

TIME.

93. The denominations of time are years, months,
weeks, days, hours, minutes, and seconds.

92. For what is dry measure used? What are its denomina-
tions? Repeat the tuble. What is the content of a gallon? How
large is a Winchester bushel? What is the standard in the United
States?
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60 seconds, sec. make 1 minute, marked m.

60 minutes <« o« Yhour, - - . Ar
24 hours - . . 1lday, - . - |da.
7days - . . 1week, - - - wk
4 weeks - -  1lmonth,- - - mo.
13mo. 1da. and Ghra 1 common or
or 365da. 6Ars. Julian year,% yr-
yr. wk. da. hr. m. sec.

1=52= 365} 8766 =525960—=23156567600

1= 7 = 168= 10080= 604800
1 = 24= 1440= 86400

1= 60= 3600

1= 60

The whole days only are reckoned. The odd six
hours, by accumulating for 4 years, make one day, so
that every fourth year contains 366 days. This is called
the Bissextile, or Leap year.

Although the year is reckoned at 365da. 6hr., it is in
fact but 865da. 5hr. 48m. 48sec., and the difference by
accumulating for 100 years makes about 1 day, so that
the centennial years are not leap years. The leap years

-are exactly divisible by 4. They are 1840, 1844, &c.

The year is also divided into 12 calendar months,

which contain an unequal number of days.

Names. No. of Daya

1 month Janvary, - - - -
2 - . - February, - - - - 28
3 - - - March,- - - - - 31
4 - - - ril, - - - - - 30
5 - -« - May, - « - - - 31
6 - - - June, - - - - - 30
9 - - <« July, - - - - - gl
8 - - - Au - -« - - 31
9 - - - Se;;‘t:::x’ber, - - - 30
10 - - - October, - - - - 31
11 - - - November, - - - 30
12 - - - December, - - - 31

Total 365

The additional day, whea it occurs, is s added to the
month of February, so that this month has 29 days in
the Lieap year.
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Thirty days hath September,

April, June, and November ;

All the rest have thirty-one,

Excepting February, twenty-eight alone.

1. How many seconds in a year of 865da. 6hr.?
OPERATION.
We first reduce the days 365
to hours and add in the 6 .
hours. We then multiply 1466
by 60, which brings the 730
whole to minutes, after 8766 hours.
which we again multiply 60 )
by 60, which reduces the =5Eann .
number to seconds. 525938 minutes.
Ans. 831557600 seconds.

2. In 12 years of 365da. 23kr. 57m. 89sec. each, how
many seconds ? Ans. 379467108sec.
3. In 49 weeks, how many minutes? Ans. 493920.
4. In 126230400 seconds, how many years of 365

days?
: OPERATION.
We first divide by 60, 6]0)12623040}0
which brings the number WW

into minutes. We then di-

vide again by 60, which. 4x6=24§ M
brings it into hours, then . 6)8766
by 24, which brings it into - 365)1461(4
days; and lastly, by 365, 1460
which gives the quotient in : 1

years.

Ans. 4 years and 1 day.

93. What are the denominations of time? How long is a year?
How many days in a common year? How many days in a Leap
year? How many calendar months in a yeur? Name them, and
the number of days in each. How many days has February in the
leap year? How do you remember which of the months have 30
days, and which 317 .

\
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6. In 756952018 seconds, how many years of 365
days each ? - Ans. 24yr. 1da. 26m. 5S8sec.
6. In 5927040 minutes, how many weeks? Ans. 588.

CiRCULAR MEASURE OR- MOTION.

94. Circular measure is used in estimating latitude
and longitude, and also in measuring the motions of the
heavenly bodies. Every circle is supposed to be divided
into 360 equal parts, called degrees. Each degree is
divided into 60 minutes, and each minute into 60 seconds.

TABLE.
60 seconds / make 1 minute, marked “.
60 minutes - - 1degree, - - ©,.
80 degrees - - 1sign, - - - s.
12 signsor 380° 1 circle, ' - - c.
c. 8 © ’ ”

1=12=360=21600=1296000
1= 30— 1800— 108000
1— 60— 3600

1= 60
EXAMPLES.
1. Reduce 5s. 29° 25’ to minutes. Ans. 10765,
2. In 2 circles, how many seconds ? Ans. —

8. In 32295 minutes, how many circles ?
Ans. lc. 5s. 28° 15,

4. In 27894 seconds, how many degrees ?
' © Ans. 70 44’ 54”7,

TABLE OF PARTICULARS.

12 things make 1-dozen.
12dozen - - - - . . lgross. .
12 gross, or 144 dozen - 1 great gross.

94. For what is circular measure used? How is every circle sup-
posed to be divided? Repeat the table.

How many things make a dozen? How many dozen a gross?
How many. gross a great groms? How many things make a score ?
How many pounds a quintal of fish? How many sheets a quire of
paper? ow many quires a ream?

4
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ALSO,
20 things make 1 score.
112 pounds - - . . - 1 quintal of fish.
24 sheets of paper - - . 1 quire.
20 quires - - - - - 1 ream.
BOOKS.
A sheet folded in two leaves is called a folio.
¢  folded in four leaves - . a quarto, or 4to.
«  folded in eight leaves - . an octavo, or 8vo.
. a duodecimo, or
“  folded in twelve leaves - 12im0. ?
¢  folded in eighteen leaves - an 18mo.

EXAMPLES—FROM A HIGHER TO A LOWER DENOMINATION.

1. How many hours in 844wk. 6da. 17Thr. A. 57953.

2. In 6 signs, how many minutes ? Ans.
3. In 15 tons of hewn timber, how many solid inches?
Ans. 1296000.

4. How many times will a wheel, 16 fcet and 6 inches
in circumference, turn round in the distance of 84 miles?
Ans. 26880.
5. What will 28 rods and 129 feet of land cost, at 12
dollars a square foot ? Ans. $93024.
6. Io 59/b. 13pwt. 5gr., how many grains?
) Ans. 340147.
7. In £85 8s., how many guineas ?
Ans. 81 guineas Ts.
8. How many cords are there in a pile of wood that
is 36 feet long, 6 feet high, and 4 feet wide?
Ans. 6 cords, and 6 cord feet.
9. A man has a journey to perform of 288 miles ; ; sup-
posing him to travel 12 hours each day for 6 days in
succession, at what rate must he travel per hour to dc-
complish it in that time ? Ans.

‘When a sheet is folded in two Ieave-, what is it called? When
folded in four leaves? When folded in eight leaves? When folded
in twelve? When folded in eighteen?
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10. How many yards of carpeting which is one yard
in width, will be required to carpet a room 18 feet wide

and 20 feet long ? Ans. 40.
11. Reduce 346 Ells Flemish to Ells English.
Ans. 2073E. E.

12. Suppose the number of inhabitants in the United
States to be 12 millions, how long would it take to count
them, counting at the rate of 50 a minute ?

Ans. 166 days 16 hours.

13. A merchant wishes to bottle a cask of wine con-
taining 63 gallons, into bottles containing one pint each:
how many bottles are necessary ? Ans. 504.

14. There is a cube, or square piece of wood, 2 feet
or 24 inches each way ; how many small cubes of one
inch each way can be sawed from it, allowing no waste
in sawing ? ' Ans. 13824.

15. A merchant wishes to ship 285 bushels of flax-
seed, in casks containing 7 bushels 2 pecks each: what
number of casks are required ? Ans. 38.

16. In two leagues, how many inches?  Ans.

17. How many times will a wheel, 10 feet and 6
inches in circumference, turn round in going from New
Haven to Hartford, the distance being 34 miles ?

Ans. 1709738%; times.

18. How many times will a ship, 104 feet and 8 inches
long, sail her length in going from New York to China,

it being about 12000 miles ? Ans. 605350 times. -

19. In 29 pieces of Holland, each containing 36 Ells

Flemish, bow many nails ? Ans. 12528. .

20. In 3khd. 13gal. 2¢t., how many halfpints?
21. In 12T. 15cwt. 1gr. 19/b. 12dr., how many drams?
. . Ans. 6539276.
22. How many seconds old is a man, who has lived
32 years and 40 days? Ans. 1013299200.
23. In 24 cords of wood, how many solid inches ?
Ans. 5308416.
24. How many barleycorns will reach round the
globe, the circumference being about 25000 miles ?
25. In 5834. 3R. 10P., how many square rods?
Ans. 93410.
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26. In 190 yards, how many nails ? Ans. —

27. How many seconds from the Declaration of Inde-
pendence, July 4th, 1776, to July 4th, 1838 7

Am '1956571200.

28. How much will 3 loads of hay come to at 3 cents
a pound, each load weighing 18cwt. 3¢r. 241b. 7

29. In 24hhd. 18gals. 2qts. of molasses, how many
pints ? Ans. 12244.

30. If you should buy a piece of cloth containing
341yd. 3¢r. 1na., how many nails in the piece ?

31. In 197111024 square miles, how many square
inches ? Ans. 791300155893350400.

32. Reduce 18 tons of round timber to cubic inches.

33. Change 24 pipes into gills. Ans. 96768 gills.

34. Reduce 95 barrels of beer to pints.  Ans. ——

35. Change 84 chaldrons of coal to pecks.

Ans. 12096,

86. Suppose your age to be 15yr. 2wk. 5da. 18hr. 38m.
48sec., how many seconds old are you ? Ans.

37. If a ship has sailed 9s. 13° 25/, how many seconds
has she made ? Ans. 1020300”.

38. How many square feet in 3564. 2R. 24P.?

89. How many inches, from Hartford to the White
Mountains in New Hampshire, the distance being about
241 miles ? Ans. 15269760.

40. In 302 Ells English, how many yards ?

41. In 24hkhd. of sugar, each llcwt 257b., how many

pounds ?- Ans. 27000.
42. How many grams in .30 pieces of metal, each
weighing 9oz. 5puwt. ? .Ans. 1133200.
43. What will 12cwt. 4qr. 120b. of sugar cost at. 12
cents a pound ? Ans. $157,44.
44. What, will 2khd. 16gal. 3¢t. 1pt. of molasses cost
at 6 cents a pint? Ans. $68,58.

45. In 14 bales of cloth, each 17 pieces, each piece
56 ells Flemish, how many yards, ells English, and ells *
French ? Ans. ——

46. How many pounds, ounces, pennyweights, and
grains of gold in 704121 grains ? Ans. —
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EXAMPLES—TFROM A LESS TO A GREATER DENOMINATION.

1. In 171360 pence, how many pounds? Ans. £714.
2. How much will 63/5. 7oz. 10pwt. 11gr. of gold cost
at 20 cents per grain ? . Ans. $73298,20.
3. In 243648 farthings, how many dollars at 6s. each 2
4. How many pounds of gold can you buy for 855104,
at 20 cents per grain ? Ans. 471b. 100z.
5. How many tons of sugar can you buy for $146470,
at 2 cents per dram ?
Ans. 14T. 6cwt. Ogr. Tlb. 60z. 12dr.
6. Reduce 1720320 drams to tons. Ans.
7. What is the weight of 470 bags of sugar, each bag
weighing 26 pounds ? Ans. 122gut. 2008,
8. In 55799 grains of laudanam, how man unds ?
9. At 6 cents a pint, how many barrels of beer can
you buy for $820,80? Ans. 47bar. 18gal.
10. In 97897 grains, how many pounds Troy ?
11. How many degrees in 9511603200 barleycorns ?
Ans. 720.
12. How long will it take to count 2000000 at the rate
of 50 a minute ? Ans. 27da. 18hr. 40m.
13. In 1296000/, how many signs ? Ans. 12.
14. In 63360 inches, how many miles? Ans. ——
15. In 31557600 seconds, how many years? Ans. 1.

16. In 2016 pints, how many tuns? Ans. 1.
17. In 4014489600 square inches, how many miles?
Ans. 1.

18. In 11520 grains, how many pounds?  Ans. 2.
19. In 123456720 minutes, how many years ?
Ans. 234yr. 265da. Shr.
20. In 811480/, how many signs ?
Ans. Ts. 150 24’ 407,

21. In 2654208 solid inches, how many cords ?

Ans. 12.
22. If there is 15713280 inches ir the distance from
* New York to Boston, how many miles ? Ans. 248.

23. If you have lived 399794890 seconds, how: many

years is that equal to ?
Ans. 12yr. 244da 6hr. 8m. 10sec.

11
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24. In 4320 sheets of paper, how many reams ?

25. In 31556928 seconds, how many years of 365
days? Ans. 1yr. bhr. 48m. 48sec.
26. The surface of the earth contains . . . .
791300159907840000 square inches: how many square
miles ? Ans. 197111025.

27. How many yards in 760 nails? A4ns. 47yd. 2¢r.

ADDITION OF DENOMINATE NUMBERS.

1. John buys a knife for 1s. 8d., and a bunch of quills
for 1s. 2d.: what do they cost him ? Ans. 2s. 10d.
2. James gives 4s: 9d. for a pair of shoes, and 2s. 4d.
for a pa'g of stockings : how much do they cost him ?
- Ans. Ts. 1d.
8. How many hours in 8kr.4-6hr.+7hr.+9hr. ?
Ans. 30hr.
4. In 8yd.+7yd.+5yd.+6yd., how many yards?
Ans. 26yd
5. How many pounds shillings and pence in £4 8s. 94.,
£27 14s. 11d., and £156 17s. 10d. ?

We‘write the denominations un- OPERATION.
der each other, and draw a line £ & d.
beneath them. - We then add up 4 8 9
the column of pence, and find the 7 14 11
_sum to be 30. But 30 pence are 156 17 10

equal to 2 shillings and 6 pence: .| £189 1s. 6d.
we therefore write down the 6and | ——————
carry 2 to the shillings. We then find the sum of the
shillings to be 41 ; that is, 2 pounds and 1 shilling over.
Carrying the 2 to the column of pounds, we find the sum
to be 189.

95. Addition of denommate numbers, like that of sim-
ple numbers, teaches how to express the value of several
numbers lnr a single one, which is called their sum.

95. What is addition of denominate numbers? How do you set
down the numbers for addition? Where do you begin to add? What
do you do with the first sum? What do you write down? What
do you carry to the next column? What do you do at the last?
How do yon prove addition?
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RULE.

I. Set down the numbers to be -added so that all the
denominations of the same kind shall stand in the same
column.

II. Begin with the column of the lowest denomination,
and add it up as in whole ers.

III. Then consider how many units of this denomination
make one unit of the next higher, and divide the sum by this
number. Write down the remainder under the units of its
kind, and carry the quotient to the next column, as in addi-
tion of simple numbers.

IV. Proceed in the same way for all the columns to the
last, and set down the entire sum of the last column.

The proof is the same as in the addition of simple
numbers.

EXAMPLE ILLUSTRATING PRINCIPLES.

What is the sum of £16 18s. 9d., £14 18s. 8d., and
£15 17s. 6d.?

Nore.—In simple numbers 10 OPERATION.
units of any one of the columns, £ s d
make one unit of the next left- 16 18 9
hand column, (Aerr. 8.) We 124 13 8
therefore carry one for every 10. - 1517 6
But in denominate numbers the o T
higher denominations are formed Sum 47 511
differently. For example, 12 301 2
pence make 1 shilling, the unit | Progf 47 9 11
of the next higher denomination ; -

and 20 shillings make 1 pound. In passing from pence
to shillings, we must therefore carry 1 for every 12,
and 1 for every 20 in passing from shillings to pounds.
And, in general, we must carry 1 for so many units of
the lower denomination as make one unit of the next
higher.

Ez. 1. In simple numbers, how many units of one order make one
unit of the .next higher order? How do you carry in simple num-
bers? How do you carry in passing from pence to shillings? In

_passing from shillings to pounds? Generally, how do you carry?
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1. 2. 3.
£ (c.) d. £ (c.) d. £ (s.) d.
173 13 5 706 17 3% 104 18 9}
87 17 73 354 17 23 404 17 8}
75 18 73 175 17 33 467 11 10}
2517 8} 87 19 73 597 14 4}
10 10 10} 52 12 7§~ 22 18 5
873 18 3 1377 4 11}
TROY WEIGHT.
Adding up the grains, we OPERATION.
find their sum to be 47 ; that . oz. pwt. gr.

is, 1pwt. and 23gr.: setting
down 23, and carrying 1 to the
pennyweights, we find their
sum to be 42; that is, 20z.
and 2pwt. Carrying 2 to the

11 8 18 19
114 9 6 16
223 10 17 12

850 6 2 23

ounces, we find their .sum to be 29; that '1s, 20b. and
6oz.: carrying 2 to the pounds and addmg, we find their

sum to be 350.
(1.)
. oz pwt. gr.
Add 100 10 19 20
432 6 0 b
80 3 2 1

(2)
B. oz puwt. gr.
171 6 13 14
391 11 9- 12
230 6 6 13

7T 0 0 9 94 7 8 18

0 11 10 23 42 10 15 20

0O 0 8 9 31 0 o0 21
Sum

) APOTHECARIES’ WEIGHT.

1. 2. 3.
ty 5(3:»)3% 3 -">(2») g 3(3)5"
24 7 2 1 16 11 2 1 17 83 2 16
1711 7 2 19 7 4 2 14 0 1 13
36 6 5 0 7 4 01 19 2 2 11
15 9 7 1 18 2 6 2 11 7 0 17
9 3 4 1 9 10 1 2 16 5 2 14
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AVOIRDUPOIS WEIGHT;

) @)
cwt. qr. Ib. oz. dr. T. ciot. qr, Ib. oz.
14 1 25 14 9 15 12 1 10 10
18 2 20 1 15 71 8 2 6 O

9 3 6 7 3 83 19 3 15 b
10 0 18 12 11 38 7 0 20 14
‘7 2 27 3 2 47 11 1 27 11
6 1 19 8 1 63 5 2 19 7
4 3 015 5 12 13 1 14 9
12 2 0 0 13 9 7 0 5 10

3. A merchant bought 4 barrels of potash of the fol-
lowing weights, viz.: 1st, Scwt. 1¢r. 250b. 120z. 3dr.;
2d, 4cwt 1gr. 210b. 4oz. ; 3d, 4cwt. ; 4th, 3cwt. 3¢r. 27lb
150z, -15dr.: what was the entire welght of the four bar-

rels ? . Ans. 16cwt. Ogr. 0lb. Ooz. 2dr.
LONG MEASURE.
(1) (2.)

L. mi. fur. rd. yd. fi. in. bar.

16 2 7 39 900 2 11 2

327 1 2 20 156 1 9 1

87 0 1 15 37 0 7T 0

1 1 1 1 5 2 1 2
CLOTH MEASURE.

(1) (2.) (3.)
E.Fl gr. na. yd. qr. na. E.E. gr. na.
126 4 4 4 3 2 - 128 6 1
65 3 1 5 4 1 20 3 1
72 1 3 6 1 0 19 1 4
157 2 3 2 2 2 156 3 1
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ADDITION OF

LAND OR SQUARE MEASURE,

(1.)
qudSqﬁSqm.

4 104

22 3 27
106 8 2
87T 7. 127

M. A

1

6 375
7 450

11

(2)
700

© ooty

30

3. There are 4 fields, the 1st contains 124. 2R. 38P, ;

the 2d, 44. 1R. 26P.;

the 8d, 854. 0R. 19P.; and the

4th, 574. 1R. 2P.: how many acres in the four fields ?
Ans. 1594. 2R. 6P.

SOLID OR CUBIC MEASURE.

é (2) 3)
S.yd. S ft. S.in. C. S.ft. C. Cord feet.

65 20 1129 16 127 87 9

37 206 132 17 12 26 7

50 1 1064 18 119 16 6 -

22 19 17 37 104 19°* b

LIQUID MEASURE.
(L) (2)
hhd. gal. qt. pt. n pi. hhd. gal. gt.
127 65 3 2 14 2 1 27 3
12 60 2 3 16 1 2 2 2
450 29 0 1 4 2 1 27 1
21 0 2 3 5 0 1 62 3
14 39 1 2 71 2 21 2
DRY MEASURE.
- (1) 2.):

* ch. bu. pk.qt pt. ‘ch. bu. pk. qt. pt.
27 25 3 7 1 141 36 3 7 2
69 21 2 6 3 21 82 2 4 1

2 1 2 71 8 9 1 0 3
5 918 2 ‘100 4 4 1.3

Aw
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TIME.
(1) @)
yr. mo. wk. da. hr. wk. da. hr. m. sec.
4 11 3 6 20 8 8 14 b5 57
3 10 2 5 21 10 7 23 57 49
5 8 1 4 19 20 6 14 42 o1
101 9 3 7 23 6 5 23 19 59
656 8 4 6 17 2 2 20 45 48

APPLICATIONS IN ADﬁIﬂON .

1. Add 462b. 9oz. 15pwt. 16gr., 871b. 100z. 6pwt. 14gr.,
10075. 100z. 10pwt. 10gr., and 567b. 3pwt. 6gr. together.
: Ans. 2910b. 60z. 15pwt. 22gr.

2. What is the weight of forty-six pounds, eight ounces,
thirteen pennyweights, fourteen grains; ninety-seven
pounds, three ounces; and one hundred pounds, five
ounces, tgn pennyweights, and thirteen grains ?

3. Add the following together: 29T. 16cwt. 1gr. 1415.
120z2. 9dr., 18cwt. 3¢r. 11b., 50T. 3¢qr. 40z., and 2T. 1qr.
 14dr. Ans. 82T. 16cwt. Ogr. 161b. 1o0z. Tdr.

4. What is the weight of 39T. 10cwt. 1qr. 271b. 150z.
12dr., 17cwt. 61b., 12cwt. 3qr., and 2gr. 8lb. 9dr.?

5. Add the following together: 19t 103 43 23 16gr.,
9% 73 17gr., and 3ib 6% 53 19 18gr.

Ans. 241 33 13 29 11gr.

6. Add together 19yd. 2¢r. 3na., 14yd. 2gr. 1na., 32yd.
1na., 2gr. 2na., and 57yd. 3qr. 2na.

7. What is the sum of the following: 64deg. 38mi.
© Afur. 26rd. 15f1. 10in. 2bar., 49mi. Tfur. 36rd. 12f2. 9in.
1bar., 6fur. 20rd., and Imi. 3fur. 29rd. 9ft. 8in. ?

Ans. 65deg. 284mi. 6fur. 35rd. 5ft. 4in.

8., What is the sum of®the following : 3144. 2R. 39P.
200Sg. fi. 136S¢. in.; 16A. 1R. 20P. 10Sq. fi.; 3R.
36P.; and 44. 1R. 16P.? :

9. What is the solid content of 64ton 33ft. 800in.,
3ton 1200in., 25ft. 700in., and 95ton 31f1. 1500in. ?

Ans. 170ton 11ft. T44in.

' -
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10. What is the area of the. four following- pieces of
land; the first containing 204. 3R. 15P. 25084. ft
116Sq. in.; the second, 194. 1R. 39P.; the third, 2R.
10P. 60Sq. ft.; and the fourth, 54. 6P. 50Sq. in.?

" Ans. 454.3R. 31P. 383 ¢ ﬂ 228q. in.

11. Add together, 49ton 19ft. 16§fin., 19ton 10fi.
1001in., 16ton 36f. 109in., and 4ton 17TR. 1727in.
Ans. 00ton 4ft. 1047in.

12. Add together, 67tuns 2hhd. 60gal. 3qt. 1pt. 3gi.,
19tuns 3hhd. 10gal. 2gt. 1gi., 4Ttuns 1hhd. 20gal. 14t.
1pt. 1gi., 90tuns 2hhd. 10gal. 3qt. 2gi.

Ans. 225tuns 1hhd. 39gal 2qt. 1pt. 3gi.

13. Add together, 1tun 1pi. 116gal. 34t., 1pi. 48gal
Stuns 1pi. 86gal. 3qt., 102gal and 4tuns.
Ans. 12tuns 1pi. 101gal. 2qt.

14. Add together, 49tuns 3hhd. 4gal. 3qt. 1pt..2gi.,
19tuns 2hhd. 37gal. 1qt., 1hhd. 5l1gal., and T4tuns 8hhd.

19gal. 2qt. 1pt. 2gi. .
. Ans. 144tuns 2hhd. 49gal. 3qt. 1pt.

15. Add together, 96bu. 3pk. 2qt. 1pt., 46bu. 3pk. 14t.

1pt., 2pk. 1qt. lpt and 28bu. 3pk. 4qt. 1pt.

. Ans. 168bu. 2qt.

16. What is the sum of the following: 49yr. 320da.

14hr. 49m. 37sec., 360da. 19hr. 8m. 45sec., T6yr. 200da.,
16yr. 150da. 20hr. 54m. 45sec.?

17. What length of time is there in 24yr. 67da. 19hr.
43m. 34sec., 300da. 10kr., 290da. 50m., and 86yr. 320da. .
51m. ? Ans. 112yr. 247}4da. Thr. 24m. 34sec.

18. Add together the following: 9s. 20° 84/ 877,17
36/ 447, Ts. 28° 39 147, 8s. 24° 38/ 55.

19. What is the sum of 5s.20° 30’ 40, 7s. 54/, 8s.
90 45, and 29° 16’ 54772 Ans. 21s. 29° 42/ 19”

20. What quantity of paper is there in 76 reams 19
quires 23 sheets; 16 reams 8 qul’t"'es 13 sheets; 4 reams;
and 90 reams 11 quires 8 sheets ?

Ans. 187 reams 19 quires 20 sheels.

N
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SUBTRACTION OF DENOMINATE NUMBERS.
1. John has 3s. 6d. and gives 1s. 4d, for a knife : how

much has he left ? Ans. 2s. 2d.
2. James has 4s. 8d. and gives 2s. 3d. for a bunch of
quills: how much has he left ? Ans. 2s. 5d.

8. What is ifference between £27 16s. 8d. and
£19 17s. 9d.?

In this example we cannot-take OPERATION.
9d. from 8d.; we therefore add 12d. £ s d
to the 8d., making 20d., and then 0 1B

say, 9 from 20, 11 remains. Set ?; ig g
down the 11, and carry 1 to 17, _—
making 18: then say, 18 from 36 7 18 11
leaves 18: set it down and carry 1
to 19, making 20 : 20 from 27 leaves 7.

The reason of this process is evident; for, adding
equivalent numbers to the minuend and subtrahend does
. not alter the remainder.

96. Hence, for the subtraction of denominate numbers,
we have the following

¢ RULE.

1. Set down the less number under the greater, placing
the same denominations directly under each other.
II. Begin with the lowest denomination, and if the num-
ber expressing that denomination be less than the number
- directly over it, make the subtraction as in simple numbers ;
but if it be greater, subtract it from the upper number in-
creased by so many units as make ome unit of the nezt
higher denomination, and then add one to the mext higher
denomination in the subtrahend, as in subtraction of simple
numbers. -
III. Do the same for all the denominations, and set down
the several remainders, ahd they will form the true re-
' mainder.
96. How do you write down the numbers for subtraction? Where
you begin to subtract? When the number to be subtructed is
leu than the one above it, what do you do'! When it is greater,
. what.do you do? r
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PROOP.

97. Add the remainder to the subtrahend—their sum
should be equal to the minuend.

EXAMPLES.
() 2)
A. R. P. cwt. qr. b,
From - - 18 3 28 4 12 3 20
take - - 15 2 30’% 2 18 2 2 z
Remainder 8 0 38 1 14 0
Proof - - 18 38 28 4-12 3820
(3) 4)
. oz pwt. gr. . oz. pwt. gr.
From - -273 0 0 0 18 9 10 8
take - - 98 10 18 21 "9 10 15 20
¢ Remainder
(5. (6.)
, T. cwt. gr. . oz.  cwt. qr. . oz.dr
. From - - 7 14 1 3 6 14 2 12 10 8
. take - - .2 6 3 411 6 3 16 1:??3‘
Remainder -» .
_ APPBICATIONS.
. From 38mo. 2wk. 3da. Thr. 10m., take 10mo. 3wk.
10hkr. 50m. Ans. 2Tmo. 3wk. 20hr. 20m.

. From 176yr. 8mo. 3wk. 4da., take 91yr. 9mo. 2ok.
Ans. 84yr. 11mo. 5da.
From 6tuns, take 8hhd. 15gal. 3gt. -  Ans. ——
. From £83, take 3s. . Ans. £2 17s.
. From 2lb take 20gr. Troy.
Ans. 13. 110z. 19puwt. 4gr.
From 8ib, take 11 13 23.23. Ans
. From 9T take 17T. lcwt. 2gr. 20%b. 150z. 14dr )
: Ans. TT. 18cwt. 1qr. 41b.Qoz. 2dr.
. From 8 miles, take 3fur. 19rd. '
Ans. 2mi. 4fur. 21rd.

QWOW do you prove subtraction?
-

L

® <o o

R

/
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9. The revolution commenced April 19, 1775, and a
glneral peace took place January 20, 1788 : how long
id the war continue ? Am Tyr. 9mo. 1da.
10. America was discovered by Columbus, October
11, 1492 : what was the length of time to July 25, 1838 ?
11. I purchased,167%. 8oz. 16pwt. 10gr. of silver, and
sold 9875. 100z t. 19gr.: how much had I left ?
Ans. 68lb. 100z. 3pwt. 15gr.
12. I bought 19T. 11cwt. 1gr. 27lb. 120z. 12dr. of old
iron, and disposed of 17T. 18cwt. 2¢r. 19/b. 140z. 10dr.:
what had I left ? Ans.
13. I purchased 101 113 73 23 19gr. of medicine,
and sold- l7lb 2% 33 13 5gr.: how much remained un-
$e0ld? Ans. 841 93 43 19 14gr.
14. Take 341 95 43 23 from 931 103 53 19 19gr.
15. From 46yd. 1¢r. 3na., take 42yd. 3¢r. 1na. 2in.
. Ans. 3yd. 2qr. 1na. din.
. 16. It is about 25000 miles round the globe ; if a man
shall have travelled 43 miles 17 rods 9 inches, what dis-

ce will remain ? Ans.
* %7 Bought 7 cords of wood, and 2 cords 78 feet having
peen stolen, how much remains? - Ans. 4C. 50ft.

18. I had 15 yafs of cloth having sold 3yd. 2¢r.
1na., what remains ? Ans.
19. Bought a hogshead of wine, and by an accident
8gal. 3qt. 1pt. leaked out: what remains ?
Ans. 54gal. 1pt.
20. I have 784. of land ; if I should sell 54. 3R. 1P.,
 how much should I have left ? Ans.
l 21. A owes B £100: what will remain due after he
has paid him 3s. 61d. ? Ans. £99 16s. 51d.
.7 22, A farmer raised 136 bushels of wheat ; if he sells
49bu. 2pk. Tqt. 1pt., how much will he have left ?
23. From 174hhd. 10gal. 1¢t. 1pt. of beer, take 86khd.
t 17gal. 2qt. 1pt. Ans. 8Thhd. 46gal. 3qt.
* 24. A farmer had 576bu. 1pk. 2qt. of wheat; he sold
139bu. pk. 3qt. 1pt.: how much remained unsold ?
" 25. A merchant bought 17cwt. 2qr. 14/b. of sugar, of
which he sold at one time 3cwt. 2qr. 20Tb. 3 B\ wncnet
Bewt. 1gr. 5/6.: how much remained unscld ¥




132 APPLICATIONS IN !

26. There are two men, the oldest is 81yr. 6mo. 3wk.
1da. 21kr. 16sec. ; the youngest 29yr. 10mo. 2wk. 4da.
16hr. 38m. 45sec.: what is the difference of their ages?

27. What is the difference of time between 31yr. 10mo.
2wk. 4da. Thr. 24m. 49sec., and 10yr. 10mo. 2wk. 2da.
Thr. 59m. 14sec.?  Ans. 21yr. l@*‘ihr. 25m. 35sec.

28. A merchant had six debtors, who together owed
him £2917 10s. 6d. ; five of them owed him £1675 13s.
9d.: what did the sixth owe ? Ans.

. 29. Bought 12cwt. 3¢r. 270b. of pork, and sold at one
time 4cwt. 26b. ; at another 3cwt. 8qr.; at another 2cwt.
1/b.: what remained on hand ? Ans. 3cwt.

30. Bought a hogshead of molasses, and sold at one®
time 10gal. 3qt. 1pt. 2gi.; at another 12gal. 3qt. 1pt.
3gi. ; at another 15gal. 3¢t. 1pt. 2gi.: how much remains,

unsold ? Ans.
31. Bought a piece of cloth containing 145yd. 3#.
and sold 95yd. 2¢r. 3na.: how much remained ?
Ans. 50yd. 1§ °
32. A merchant has £375 10s.: if he takes £122 11s.
3d. to pay for goods, how much wil§ he have left ?

33. A merchant bought 375T. 15cwt. 3¢r.-19b. 7oz.
12dr. of sugar, and sold 2057. 17cwt. lgr. 27b. 9oz.
15dr.: how much remained on hand ?

Ans. 1697T. 18cwt. 1qr. 1615. 1391 13dr

APPLICATIONS IN ADDITION AND SUBTRACTION. ’

1. Sold a merchant one quarter of beef for £2 7s. 9d.;
one cheese for 9s. 7d.; 20 bushels of corn for £4 10:
11d.; and 40 bushels of wheat for £19 12s. 84d.: how
much did the whole come to ?. Ans. £27 0s. 113d.

2. Bought of a_silversmith a teapot, weighing 875. 4oz.
9pwt. 21gr. ; one dozen of silver spoons, weighing 2/b.
loz. 1pwt.; 2 dishes weighing 16/b. 100z. 15pwt. 16gr.:
how much did the whole weigh ?

Ans. 221b. 4oz. 6pwt. 13gr.
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3. Bought one hogshead of sugar, weighing 9cwt. 2¢r.
270b. 14o0z. ; one barrel weighing Scwt. 27/., and a sec-
ond barrel wexghmg 2cwt. 3qr. 260b. 40z.: how much did
the whole weigh ? Ans.

4. A merchant buys two hogsheads of sugar, one
weighing 8cwt. 3gr. 210., the other, 9cwt. 2¢r. 61b.; he
sells two barrels, one weighing Scwt. 1qr. 12/b. 140z., the
other, 2cwt. 3qr. 156b. 60z.: how much remains on hand ?

Ans. 12cwt. 231b. 120z.

5. A man sets out upon & journey and has 200 miles
to travel ; the first day he travels 9 leagues 2 miles 7
furlongs 30 rods; the second day 12 leagues 1 mile

1 furlong ; the third day 14 leagues; the fourth day 15

leagues 2 miles 5 furlongs 85 rods: how far had he then
to travel ? Ans. 14L. 1mi. Yfur. 15rd.
6. A farmer has two meadows, one containing 94.
3R. 87P., the other contains 104. 2R. 25P.; also three
pastures, the first containing 124. 1R. 1P., the second
containing 134. 3R., and the third 64. 1R. 39P.: by
how many acres does the pasture exceed the meadow
. land ? Ans. g—
7. Supposing the Declaration of Independence to have
been published at pregisely 12 o’clock on the 4th of July,
1776, how much time elapsed to the 1st of January, 1833,
at 25 mimutes past 3. P.M.?
Ans. 56yr. 181da. Shr. 25m.
8. A farmer has three granaries, one for wheat, one
for rye, and one for corn: he fills them all: His wheat
granary contains 657bu. 3pk. 64t.; the corn granary
257bu. 1pk. 1qt.; the rye granary 459bu. 2pk. 7gt.: how
much grain had he in all, and how much more wheat
than rye ? 4 In all 1874bu. 3pk. 6¢t. .
"S- ) Wheat more than rye 198bu. 7qt.
9. A father was born on the 8th of December, 1759,
his first son on the 4th of June, 1795: what was the dif.
ference of their ages? Ans. 35yr. 5mo. 27da.
10. A merchant has a bill to pay of £600. He has
£250 19s. 8d. in cash, a good note against A for £75
10s. 6d., and a note against B for £37 11s. 9d: how
much money does he want to make the payment ?
12

(]
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MULTIPLICATION OF DENdMINATE NUMBERS,

1. Charles pays 6d. for a pencil : how much will buy
two pencils? How much will buy 3 pencils? 4 pencils?
5 pencils? 8 pencils ?

2. James puts 1 quart and 1 pint into a measure : how
much could he put in a measure of twice the size? In
a measure of three times the size? 4 times the size ?
5 times the size ? 6 times the size ?

8. What is the product of 2s. 4d. multiplied by 2?
by3? by4? by5? by6? by 7? by 82 by 9?

4. What is the product of 1yd. 1¢gr. multiplied by 2?
by3? by4? by5? by 6? by 7? by 8?2 by 9?

EXAMPLE ILLUSTRATING PRINCIPLES.
Let it be required to multiply £3 9s. 10d. by 4?

In this example we say, 4 times OPERATION.
10d. are 40d., equal to 38s. and 4d. £ s d
Set down the 4d. in the lower line. 3 9 10
Theny4 times 9s. are 36s., and 3s. 4

to carry make 89s., equal to £1 and £12 86s. 40d.
19s. over: set down the 19s. Then £18 19s. 4d.
4 times £3 are £12, and £1 to carry —_—
make £18.

We may conclude from the example that, to multiply
a denominate number by a simple one, is to take the de-
nominate number as many times as there are units in the
multiplier.

CASE I.
98. When the simple number does not exceed 12.
RULE.

1. Write down the denominate number and set the mul-
tiplier under the lowest denomination.

98. What is required when you multiply a denominato number
by a simple one? When the simple number does not exceed 12,
how do you write it down? How do you begin to muitiply 7 How

do you carry?
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II. Muliiply the lowest. denomination by the multiplier,
and divide the product by so many units as make one of
the next higher denomination, and set down the remainder
as in addition.

III. Multiply the next higher denomination by the mult:-
plier, and add the quotient ta be carried from the last
product ; then reduce the sum to units of the next higher
denomination, and proceed in the same way for all the de-
nominations, setting down lhc entire product when you come
to the last.

EXAMPLES.
L ) . - (2)

d. T.cwt. gr. . oz

17 15 9 9 3 27 12

6 7

106 14 6 310 0 19 4
3. Multiply 9s. 6d. by 3. Ans. £1 8s. 6d.
4. What will 12 gallons of brandy cost at 9s. 6d. per
gallon ? Ans. £5 14s.
6. What will 9cwt. of butter cost at £1 11s. 5d. per
cwt. ? Ans. £14 2s. 9d.

APPLICATIONS.

1. What is the cost of 4 yards of cloth at £1 3s. 6d.
per yard ?

OPERATION.
The amount per yard multiplied | £1 3s. 6d.
by the number of yards will evi. 4
dently give the entire cost. £4 145, 0d. Ans.

2. What will be the cost of 9 hats, at 9s. 9d. each ?
Ans. £4 7s. 9d.
8. A farmer has 11 bags of corn, éach containing
2bu. 1pk. 3¢t.: how much corn in all the bags?
Ans. 25bu. 3pk. 1qt.
4. What is the cost of 12 bushels of wheat at 9s. 6d.
per bushel ? Ans.
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5. How much sugar in 12 barrels, each containing
Scwt. 2qr. 270b. ? Ans. 2T. 5cwt. Ogr. 24.
6. In 7 loads of wood, each containing 1 cord and 2
cord feet, how many cords?  Ans. 8 cords 6 cord feet.

CA SE II.

99. When the simple number is greater than 12, and
a composite number.

- RULE.

Moultiply the denominate number by one of the component
parts, or factors, and then multiply the product by each of
the other factors in succession : the last product is the one
required. .

EXAMPLES.

1. Multiply £6 2s. 9d. by 48=6 x8.: 4. £294 12s.
2. What will 24 barrels of flour cost, at £2 11s. 8d.
per barrel? - - Ans. £62.
8. What is the cost of 42cwt. of tallow, at £1 14s. 6d.
r cwt.? Ans. ——
4. What-is the cost of 120 dozen of candles, at 5s. 9d.
per dozen ? Ans. £34 10s.
5. How much water will be contained in 96 hogs-
heads, each containing 62gal. 1qt. 1pt. 1gi.?
Ans. 5991 gallons.

CASE III.

100. When the simple number exceeds 12, and is not
a composite number.
RULE.

Multiply the simple number by cach of the denominations
separalely, and reduce each product to the highest denomi-
nation named. Then add the several produci.s togetlwr
and their sum will be the answer sought.

99. How do you multiply when the simple number is gmntar
than 12, and a composite number? .

100. How do you multiply when the umple number exceeds 12,
and is not & composite number? ,
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EXAMPLES.

1. Multxply £5 3s. 8d. by 13.
13 , 13
8d. 3s. £5
104d.=8s. 8d. 39s.—=£1 10s. £65
£65 :

1 19s.

8s. 8d.

Ans. £67 7s. 8d.

2. Multiply £6 8s. 9d. by 139.
139X 9d.=1261d.=£ 5 4s. 3d.
139X 8s. =1112s. =£ 55 12s.
139X £6 =£834 =£834 00 -

Ans. £894 16s. 3d.

3. Multiply £0 2s. 4d. by 195. Ans. £22 15s.
4. What is the cost of 46 bushels of wheat at 4s. 7}d
per bushel ? Ans. ——
5. What is the cost of 117cwt. of raisins at £1 2s. 3d.
per ewt. ? Ans. £130 3s. 3d.

APPLICATIONS.

1. If one share in a certain stock be valued at £13 8s.
8}d., what is the value of 96 shares ?
Ans. £1290 4s. 0d.
2. If one spoon weigh 30z. Spwt. 16gr., what is the
weight of 120 spoons ? Ans.
3. If a man travel 24mi. Tfur. 4rd. in one day, how
.far will he go in one month of 30 days?
Ans. 746mi. 5fur. Ord.
4. If the earth revolve 0° 157 of space per minute of
time, how far does it revolve per hour ? Ans.
6. If a man be 2da. 5hr. 17m. 19sec. in walking one
degree, how long would it take him to walk round the
earth, allowing 366 days‘to a year ?
Ans. 2yr. 68da. 19hkr. 54m.
8. If a man drink 8gal. 1qt. 1pt. of wine in a week,
how much will he drink in 5% weeks? Ans.
12
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7. A bond was given 21st of May, 1825, and was
taken up the 12th of March, 1831: what will be the
product, if the time which elapsed from the date of the
bond till the day it was taken up be multiplied by 3?

Ans. 17yr. 5mo. 3da.

8. Bought 90hhd. of sugar, each wei?hing 12¢cwt. 2¢r.
11b.: what was the weight of the whole ™

9. What is the cost of 18 sheep at 5s. 9id. apiece ?

Ans. £5 4s. 3d.

10. If one hat cost 11s. 6d., what will 22 hats cost ?

11. What is the weight of 1 dozen silver spoons, each

weighing 30z. 6pwt. ? Ans. 31b. 30z. 12pwt.
12. V%’hat is the weight of 7 tierces of rice, each
weighing bcwt. 2qr. 160b. ? : Ans. —

13. Bought 4 packages of medicine, each containing
8t 4% 63 19 16gr.: what is the weight of all?
Ans.” 1315 73 23 19 4gr.
14. How far will a man travel in § days at the rate
of 24mi. 4fur. 4rd. per day ? Ans.
15. How much molasses is contained in 25khd., each
hogshead having 61gal. 1qt. 1pt. ? A. 1534gal. 1qt. 1pt.
16. How many yards of cloth in 36 pieces, each piece
containing 25yd. 3¢r. ? Ans. —
17. How much land is there in 9 fields, each field con-
taining 124. 2R. 25P. 1 Ans. 1134. 3R. 25P.
18. How many yards in 9 pieces, each 29yd. 2gr.
3na. ? Ans. ——
' 19. If a vessel sails 5L. 2mi. 6fur. 36rd. in one week,
how far will it sail in 8 weeks ?
Ans. 47L. 1mi. fur. 8rd.
20. A farmer has 18 lots, and each lot contains 414.
2R. 11P.: how many acres does he own? Ans. ——
21. There are three men whose mutual ages are 14
times 20yr. 5mo. 3wk. 6da.: what is the sum of their
ages? Ans. 286yr. 11mo. 2wk.
22. Bought 90hkd. of sugar, each weighing 12cwt.
2gr. 147b.: what is the weight of the whole ?
28. If a vessel sail 49mi. 6fur. 8rd. in one day, how
far will she sail in one month of 30 days ?
Ans. 1493mi. 2fur.

™ -
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Suppose each of 50 farmers to raise 125bu. 3pk
rain : how much do they all raise? Ans.
f f one spoon weigh 30z. 5pwt. 15gr., what is the
of 240 spoons ? Ans. 65lb. Toz. 10pwt.
If one man receive 3yd. 1¢r. 1na. of cloth, how
yards will 11 men receive ? Ans.
If a steamship in crossing the Atlantic goes 211mi.

i2rd. a day, how far will she go in 15 days?
Ans. 3174 miles.

BILLS OF PARCELS.

A Hosier’s BiLr.—No. 1.
Philadelphia, Jan. 4, 1847.
homas Williams,
" Bought qf chhard Simpson.

1 of worsted.stockings - at 4 6 per pair.

; of thread ditto - - - at 3 2
i of black silk ditto - - at 14 0
i of black worsted ditto at 4 2
;of cotton ditto - - - at 7 6
s of fine flannel - - at 1 8 per yard.

Total cost £9 Us. 2d.

A Mggcer’s BiLn.—No. 2.

Mobile, July 13, 1847.
Telliam George,
Bought of Petcr Thompson.

ds of satin . . . at 9 6peryard

ds of flowered silk - at 17 4
'ds of rich brocade - at 19 8
‘ds of sarcenet - - - at 3 2
ds of Genoa velvet - at 27 6
ds of lutestring - - at 6 3

Total cost £62 2s. 5d.
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No. 3.
) Cincinnati, May 1, 1847.
Mr. William Sampson,
Bought of John Strong.

8. d.
92 Ivory combs - - - at 38
94 Pounds of colored thread - at 6 9
102 Yards of durant - - - at 1 8
104 Silk vests - - - - - at 6 7
106 Leghorns - - - - - atll 9%-
114 Pairs of nankin - - at 8 3I
116 Pounds of white thread - at 9 114
123 Pairs halfhose - . - at 3 6
148 Yardsof muslin - - . at 1 8
Total cost £291 14s. 10d.
Received payment, John Strong.

No. 4. .
Chicago, April 16, 1847.
Williams & Lowry,
. Bought of Alfred Robinson.

s d.

90 Yards of broadcloth at 8 4 per yard.

P 100 « ! . at10 6

112 Yards of satinet - at 3 7

126 ¢« “ “ . at 12 11

144 « “« “ . at 19 11

162 « ¢ “ at 9 3

198 Yards of Italian silk at 16
132 « “ “ . at 811

70 Yards of bombazme at 19 (7);

66 « « « _ a 16 11}
. Ans. £752 14s. 134
Received payment, Alfred Robinson,
s : per John Nichols.

N



D1VISION OF DENOMINATE NUMBERS. 141

DIVISION OF DENOMINATE .NUMBERS.

1. Charles has 3s. and wishes to divide it equally be-
tween himself and two brothers : how much must he give
to each? If he divides 2s. 6d., how much? If he di-
vides 2s., how much ? If he divides 1s. 6d., how much ?
If he divides 1s., how much ?

2. John has a bushel of nuts and wishes to divide
them equally among himself and three brothers: how
much will each have ?

8. If James divides 8pk. of corn among 4 persons, how
much will each have ? If he divides 2pk. 4¢¢.? If he
divides 1pk.? If he divides 2¢z.? If he divides 1q¢. ?

4. William has 8 eagles, 5 dollars, 6 dimes, 9 cents,
and 5 mills, and wishes to divide them equally among
five of his schoolmates : how many of each kind will
each boy receive ?

EXAMPLE ILLUSTRATING PRINCIPLES.

Divide £25 15s. 10d. equdlly among 8 persons.

In this example we find that OPERATION.
8 is contained in £25, 3 times 8)£25 156s. 10d.(£3
and £1 over. Now this £1 24

has yet to be divided by 8, as £1

well as the 15s. and 10d. Then 20
multiplying the £1 by 20 and T
adding in the 15s. gives 35s., 8)35"'(4"'

which contains 8, 4 times and

3s. over. Multiplying the 3s. 3s.

by 12 and adding in the 10d. 12

gives 46d., which contains 8, 8)46(5d.

5 times and 6d. over. The 6d. 40

being reduced, gives 24 far- T 6d.
things, which contains 8, 3 4

times. Therefore, each of the S)Tar(afar

denominations has been divi-

ded by 8. ' Ans. £3 4s. 53d.
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101. Therefore, a denominate number may be divided
intd any number of equal parts, by dividing each of its
denominations by the divisor.

RULE.

1. Set down the number to be divided in the order of its
denominations from the highest to the lowest, and write the
divisor on the left. :

I1. Find how often the divisor is contained in the figures
of the highest denomination, and reduce the remainder, if
there be any, to the next lower denomination, and add the

res of the dividend expressing that denomination, and
then divide the sum by the divisor.

III. Proceed in the same way for all the denominations
to the last, and if there be a remainder. place the divisor
under it, as in division of simple numbers. Each of the
quotients will be of the same denomination as its dividend,
and the several quotients connected together will be the en-
tire quotient sought. ,

EXAMPLES ILLUSTRATING PRINCIPLES.

102. When the divisor does not exceed 12, the division
may be made after the manner of short division in sim-
ple numbers.

Ez. 1..Divide £25 15s. 4d. by 8.

We first say 8 into 25, 3 times OPERATION.
and £1 or 20s. over. Then after 8)£25 15s. 44.
adding the 15s. we say, 8 into 35, 4 £3 4s. 5d.

times and 3s. over. Then reducing
the 3s. to pence and adding in the 4d., we say 8 into 40,
b times.

2. Divide £16 8s. 9d. by 5. Ans. £3 5s. 9d.
3. Divide £27 19s. 6d. by 9. Ans. £3 2s. 2d.

101. How may a denominate number be diviled? How do you
set down the number to be divided? How do you then divide?
When there is a remainder, what do you do with it? Of what de-
nomination will each of the quotients be ?

102. When the divisor does not exceed 12, how may the division
be performed ?
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4. Divide 36bu. 3pk. gt. by 7.
_ OPERATION.
In this example we find 7)36bu. 3pk. Tqt.(5bu.
that 7 is contained .in 36 85
bushels 5 times and 1 bushel
over. Reducing this to pecks

and adding 3 pecks, gives 7 7)1pk.(1pk.
7

.

pecks, which contains 7, 1
time and no remainder. Mul-
tiplying 0 by 8 quarts and
adding, gives 7 quarts to be e
divided by 7. 7)7(1qt.

Ans. 5bu. 1pk. 1qt.

@ |

5. Divide £821 17s. 93d. by 4.
Ans. £205 9s. bd. 13 far.
6. Divide £55 14s. 3d. by 7. :
Ans. £719s. 1d. 33 far.
7. Divide 16cwt. 3¢qr. 270. 6oz. by 7.
Ans. 2cwt. 1qr. 18%. 3joz.
8. Divide 49yd. 3qr. 3na. by 9. Ans. ——
9. Divide 1314. 1R. by 12.  Ans. 104. 3R. 30P.

103. When the divisor is a composite number, and
exceeds 12, the work may be shortened by dividing by
the factors in succession, as in division of simple num-
bers.

Ez. 1. Divide £28.2s. 4d. by the composite number
21. Here the factors are 3 and 7.

OPERATION. OPERATION.

7)£28 2s. 4d. 3)£4 0s. 4d.
£4 0s. 4d. £1 6s. 9}d.

Hence, the answer sought is £1 6s. 93d. .

2. Divide £57 3s. 4d. by 85=5x7. 4. £1 12s. 8d.
3. Divide £85 4s. by 72. Ans. ——
4. Divide £31 2s. 104d. by 99. Ans. 6s. 33d.

103. When the divisor is a composite number, how may the divi-
sion be performed ?
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PROOF ‘OF MULTIPLICATION.

104, Divide the product by the multiplier, and if the
quotient is equal to the multiplicand, the work may be
considered right.

PROOF OF DIVISION.

105. Multiply the quotient by the divisor, and .if the
product is equal to the dividend, the work may be con-
sidered right. .

GENERAL EXAMPLES.

. Divide £1138 12s. 4d. by 53. Ans. £21 9s. 8d
. Divide 1417cwt. 7lb. by 79. A. 17cwt. 3gr. 1853
. Divide £23 15s. 71d. by 37. Ans.

. Divide £199 3s. 10d. by 53.  Ans. £3 15s. 2.

00N -

APPLICATIONS.

1. Bought 65 yards of cloth for which I paid £72 14s.
-43d.: what did it cost per yard ? Ans. £1 2s. 43d.
2. Bought 64 gallons of brandy for £30 8s.: what did

it cost per gallon ? : Ans. 9s. 6d.
3. Bought 144 reams of paper for £96 what did it
cost me per ream ? Ans.

4. Sixty-three barrels of sugar contain 7T. 16cwt. 8gr.
120b.: how much is there in each barrel ?
Ans. 2cwt. 1qr. 241b.
5. A farmer has a granary containing 232 bushels 3
pecks 7 quarts of wheat, and he wishes to put it in 105
bags: how much will each bag contain ? Ans.
6. One hundred and seventy-six men consumed in a
week 13cwt. 2¢r.150b.60z. of bread : how much did each
man consume ? Ans. Tb. 120z, 2dr.
7. If 62 yards of velvet cost £2 18s. 8d., what will
one yard cost ? Ans. 11d. 13§ far.
8. If 92 yards of broadcloth cost £71 14s. 0d., what
is the value of 1 yard ? Ans.

104. How do you prove multiplication ?
105. How do you prove division ?
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9. If 90 hogsheads of sugar weigh 56 T. 14cuwt. 3¢r.
15lb what is the weight of 1 hogshead ? -
. Ans. 12cwt. 2gr. 110,
10. When 192 shares of a certain stock are valued at
£1290 4s. 0d.,, what would be the cost of 1.share ?

11. If the earth revolve 15° on its axis in 1 hour, how

far does it revolve in 1 minute ? - Ans. 15,
“12.- If 106 tons of iron cost £1001 93 'Zd -what is the
value of 1 ton ? . o Ans. ——
13. ‘If 57 gallons of wine cost £23 lls. 54d., what is
the eost of one gallon ? 5 . Ans. 8s.-33d.
14. If 59 casks contain 44hhd. 53gal. 24t. lpt of wme,
what are the contents of one cask?-~ Ans. -

"15."'When 175gal. 2qt. of beer are drankm 52 weeks
how much is consumed ‘in one week?
Ans. 8gal lqt 1pt.
" 16. A rich man divided 168bu. 1pk. 6gt.. among 36
poor men : how much did each receive? ~ Ans.-
17. Suppose a man had 987, 20z. 19pwl 5gr. of sil-
ver: how much would he give 1 man if he gave an equal
amountto 7men? . . Ans. 14/b. . Spuwt. 1igr.
18, Divide 9kkd. 28gal. 2qt. by 12. :, Ans.
19. What will be the share of 1 man, lf 810T llcwt
200b. 130z. 4dr. be divided equally among 346 men ?
Ans. 2T. 6cwt. 3qr. 1005, boz. 12dr.
20. What will be the quotient of 65bu. lpk 3qt. diviy
=21, 'Sold 878. of indigo for £19 13.9 8d..: how much
was it a pound ? Ans. £3 9s. 24d.
22. I'gave £8 6s. 2d. 2far for 10 dozen of combs:
how mueh did I pay for I dozen? - . :Ans. :
23. If I pay £12 14s. 5d. 3far. for 35 bushels of
wheat, how ‘much is'it per bushel ?' " Ans. 7s. 3d. 1far.
'24.” If & merchant pays £28 12s. 6d. for 84 yards of
c]oth how ‘much did he pay a yard? Ans.
25. Suppose a man has 246mi. 6fur. 36rd. to travel
in 12 days how far will that be in a day ?
' Ans. 20mi. 4fur. 28rd,

18
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26. Suppose the ‘distance from New York to Bristol,
England, to be 3176 miles, and a steamship to complete
the passage in 15 days: how far will she sail in one day
at this rate ? Ans.

27. If a steamboat should go 224 miles a day, how long
would it take her to go to China, it being about 12000
miles? Ans. 63da. 13hr. 42m. 5lsec.

28. How long would it take a balloon to go from the
earth to the moon, allowing the distance to be about
240000 miles: the balloon ascending 34 miles per hour?

29. If a vessel sail 25° 42/ 407 in 10 days, how far

will she sail in one day ? N Ans. 2° 347 16”7,
30. If you pay £56 8s. for 86 yards of cloth, how
much do you pay a yard ? Ans. ——

31. If one man can lift 20125. 120z., how much cana
boy lift, if a man lift 8 times as much as the boy ?

Ans. 250b. 30z. 8dr. »

82. Divide a leap-year into 102 equal parts.

38. Divide a common year into 102 equal parts.

84. If 15 loads of hay contain 85T. Hcwt., what is the
weight of each load ? Ans, ——

85. Divide 871bu. 1pk. of wheat equally among 270

men: what will each receive ? ns. 1du. 1pk. 4q1.

APPLICATIONS IN THE FOUR RULES.
New Orleans, July 1, 1847.

‘ Bought of Albert Titus.

81b. of green tea at 7s. 6d. per pound, - -
27yd. of muslin at 1s. 6d. per yard, - -
" 4cwt. of sugar at £2 2s. 8d. per cwt., -
2hhkd. of molasses at 2s. 6d. per gallon,
6. of raisins at 1s. 7d. per pound, -
Received payment,  £27 18s. 2d.

Albert Titus.
2. A gentleman purchased of a silversmith, 2 dozen

silver spoons, each weighing 8oz. 4pwt. 1gr. ; 2 dozen of
tea-spoons, each weighing 15pwt. 16gr.; 8 tankards, each

Myr. James Sears,

[ R T |

«
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weighing 220z. 14pwt. He 'sold him old silver to the
amount of 67b. 100z. 3pwt.: how much remained to be
peaid for ? Ans. 6lb. 9oz. 12pwt.
8. What will be the cost of 22 tons of hay at £2 ls.
10d. ger ton ? : Ans. £46 0s. 4d.
f two hogsheads of wine cost £67 4s., what does
it oost per gallon ? Ans.
5. If 4cwt. of sugar cost £14, what is it per pound ?
Ans. 8d. 1348 far.
8. A man paid £67 4s. for a pile of wood containip
64 'cords; he sold 30 cords for £29 16s.: for how mucﬁ
must he sell the remainder per cord so as not to lose ?
7. A printer uses one sheet of paper for every 16
pages of an octavo book : how much paper will be neces-
sary to print 500 copies of a book containing 336 pages,
allowing 2 quires of waste paper in each ream ?*
Ans. 24 reams b quires 12 sheets.
8. Outof a pipe of wine, a merchant draws 12 bottles,
each containing 1 pint 3 gills: he then fills six 6-gallon
demijohns ; then he draws off 3 dozen bottles, each con-
“taining 1 quart 2 gills: how much remained in the cask ?
Ans. 82gal. 1pt.
9. A man lends his nelghbor £135 6s. 8d., and takes
in part payment 4 cows at £5 8s. apiece, also a horse
worth £50 : how much remained due.? Ans. ——
10. A farmer has 6T. Scwt. 2gr. 141b. of hay to be
removed in 6 equal loads: how much must be carried at
each load ? Ans. 1T. 1cwt. 1qr. 191b.
11. A person at his death left landed estate to the
amount of £2000, and personal property to the amount
of £2803 17s. 4d. He directed that his widow should
receive one eighth of the whole, and that the residue
should be equally divided among his four children: what
was the widow’s and each child’s portion ?
4 ? Widow’s portion,  £600 9s. 84.
[ Each child’s portion, £1050 16s. 11d.

* In packing and selling paper, the two outside quires of every
hd xeun nm regarded as waste, and e’n\ of the remaining quires con-
rfect sheets: hence, in this example, the waste paper is

as belonging only to the entire reams,
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DIVISIONS OF ARITHMETIC

. 108. The science of anthmet.\c,whxch treat.s of num-
bers, may be divided into three parts:

1st. That which treats of the properties of entire umts,
+ called the Arithmetic of Whole Numbers ;

2d. That which treats of the parts of unity, called the
Arithmetic of Fractions; and ‘

8d. The npphcanon of the science of uumbers to prac-
tical and useful purposes.

A portion of the first part has already been treated
under the heads of Numeration, Addition, Subtracties,
‘Multiplication, and Division.

The second part comes next in order, and naturally
divides itself into two branches: viz.,

Vulgar or Common F ractxons, in which the denomins-
‘tors are any number whatever; and Decimal Fractions,
in which the unit is divided accordmg to the scale of tens,
hundreds, thousands, &c.

The third part embraces the applmatlons of the’ prm-
ciples of entire and fractional- numbers to the ordinary
transactions and business of life.

The uses and applications of figures are so numerous
and so important, t| Plgat the business of a single day can-
not be conducted without them ; and hence, no element
of education is of greater value then a knowledge of the
science of numbers.

106, Of what does the science -of arithmetic treat? Into how
‘many parts may it be dividled? Of what does the first part treat?
- 'Of what does the second part treat? What is the third part ? Whicly
Em has been treated? Under how many heads? Into how many
eads is the second part diviged? What are they called 7"° What@
distinguishes them? What Woes the third part embrace? Is a
knowledge of the science of numbers important ?

-~
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OF VULGAR OR' COMMON FRACTIONS;

107. The unit 1 represents an entu‘e thing- ,' as 1
apple; 1 chair, 1 pound of tea. -

If we suppose one thing, as one apple, or one pound of
tea, to be divided into two equal parts, each part is called
one half.

If the unit be divided into 8 equal parts, each part is
called one third.

.If the unit be divided into 4 equal pam, each part is
called one Jourth.

If the unit be divided into 12 equal parts, each part is
called one twelfth ; and when it is divided into any num-
ber of equal parts, we have a similar expresslon for each

of the parts.
The equal parts of a thmg are expressed thus:
} isread-onehalf. - | } is read one seventh.
3 - - one third. 4 - - one eighth.
4 - - onefourth. ~ | - - onetenth.
3 - - one fifth. Y5 - - one fifteenth.

- one sixth. 2 - - one fiftieth.
The expressions 4, 1, 4, &c., are called fractions.

108. Each fraction is expressed by two numbers ; the
number which is written above the line is called the nu-
merator ; and the one below it is called the denominator,
because it gives a denomination or name to the fraction.

For example, in the fraction 4, 1 is the numerator, and

107. What does the unit 1 represent? If we divide it into two
equal parts, what is each part called? If it be divided into three .
equal parts, what is each part? Into 4, 5, 6, &c., parts? What are
sch expressions called ?

108. By how many numbers is each frachon expressed? What
is the one above the line called? The one below the line? What
does the denominator show? What does the numerator show? In
‘.:: three-eighths, which is the numerator? Which the denomina-

7 Into how many parts is the unit dividled? How many parts
are expressed’l In the fraction nine-twentieths, into how many
parts is the unit divided? How many parts are expressed ?

18*

4
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2 the denominator. In the fraction §, 1 is the numera.
tor, and 3 the denominator.

The denominator of every fraction shows into how many
equal parts the unit, or single thing, is divided. For ex-
ample, in the fraction 4, the unit is divided into 2 equal
parts; in the fraction ;, it is divided into 3 equal parts;
in the fraction 4, it is divided into 4 equal parts, &c. In
each of the fractions one of the equal parts is expressed,
But suppose it were required to express 2 of the equal -
parts, as 2 halves, 2 thirds, 2 fourths, &ec. :

We should then write, '

' 4 they are read two halves.
4 .- - - twothirds.
42 - - - two fourths,
- - two fifths, &ec.
. If it were required to express three of the equal parts,
we should place 3 in the numerator ; and generally,

The numerator shows how many of the equal paris are
expressed in the fraction. :

For example, three eighths are written,

3§ and read three eighths.

8 - -  four ninths.

Y5 - -  six thirteenths.
5 - - nine twentieths.

109. When the numerator and denominator are equal,
the numerator expresses all the equal parts into which
the unit has been divided: therefore, the value of the
Sraction is equal to 1.

But if we suppose a second unit, of the same kind, to
be divided into the same number of equal parts, those
parts may also be expressed in the same fraction with
the parts of the first unit.

109. When the numerator and denominator are equal, what is
the value of the fraction? What is the value of the fraction three-
halves? Of seven-fourths? Of sixteen-fifths? Of eighteen-sixths?
Of twenty-five sevenths? Repeat the six principles. Write the
fraction nineteeu-forticthe :—also, 60 fourteenths—18 fiftieths—16
twentieths—17 thirtieths—41 one thousandths—69 ten thousandths
—85 millionths 7—106 fifths.

™
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Thus, § .isread three halves.

- - seven fourths.
* - - sixteen fifths.

- - . eighteen sixths.

) - - twenty-five sevenths.

The denominator of the first fraction shows that a unit
hgs been divided into 2 equal parts, and the numerator
expresses that three such parts are taken. Now, two of
the parts make up one unit, and the remaining part comes
from the 2d unit: hence, the value of the fraction is 1} ;
that is, one and one half. ,

The denominator of the second fraction shows that a
unit has been divided into four equal parts, and the nu-
merator expresses that 7 such parts are taken. Four of
the 7 parts come from one unit, and the remaining 3
from a second unit: the value of the fraction is thereg)re
equal to 13 ; that is, to one and three fourths. In the
third fraction, the unit has been divided into 5 equal
parts, and 16 such parts are taken. Now, since each
unit has been divided into 5 equal parts, 15 of the 16
parts make: 3 units, and the remaining part is 1 part of
a fourth unit. Therefore, the valué olP the fraction is
3} ; that is, three and one fith. The value of the fourth
fraction is three, and of the fifth, three and four-sevenths.

rom what has been said, we conclude :

1st. That a fraction is the expression of one or more
parts of unity.

2d. That the denominator of a fraction shows into how
many equal parts the unit or single thing has been divided,
and the numerator expresses how many such parts are taken
in the fraction.

8d. That the value of every fraction is equal to the
quotient arising from dividing the numerator by the denom-
inator. :

4th. When the numerator is less than the denominator,
the value of the fraction is less than 1.

5th. When the numerator is equal to ‘the denominator,
the value of the fraction is equal to 1.

Lol wig ot
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6th. When the numerator is greater than the denomina.
lor, the value of the fraction is greater than 1.

MENTAL EXERCISES IN COMMON FRACTIONS.

1. If a unit be divided into two equal parts, what is

each art called ? How do you express one of the parts?

f a unit be divided into three equal parts, what is

each part called ? How do you express one of the parts?

How do you express two of them? How do you express
three of them ?

8. If a unit be divided into four equal parts, how do
you express one of the parts? Two of the parts? Three
of the parts? Four of the parts ?

4. How many halves are there in one ‘thing? How
many fourths or quarters are there? How much greater
is & half than a quarter?

5. If a unit be divided into five equal parts, what is
each part called? How do you express three of the
parts? Four of them? Five of them ?

6. If a unit be divided into six equal parts, what is
each part called? How do you express one-sixth ? How
do you express two of the parts? Three of them? How
do you express six of them ? :

7. How many thirds are there in a unit? How many
sixths are there? How much greater then is one-third
than one-sixth ?

8. If a-unit be divided into seven equal parts, what is
each gart called? How do you express one part? Two

Four parts? Six parts? Seven parts?

9 If a unit be divided into eight equal parts, what is
each part called? How do you express four of the
E:arts? Five of them? Six of them? Seven of them ?

ight of them ? '

10.  How many fourths or quarters are there in a unit ?
How many eighths are there? How much greater, then,
is a quarter than an eighth? How many eighths are
equal to two quarters? How many to three quarters ?

11. If a unit be divided into nine equal parts, what is

~
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each part called? How do you express one part? Two
parts? Four parts? Six parts? Nine parts ?

12. If a unit be divided into ten equal parts, how do.
you express -one of the parts? -How do you express two
of them? Ten of them?

13. How.many fifths.are there in one unit? How
many tenths are there? How much greater is a fifth
than a tenth? How many tenths are equal to two-fifths ?
How. many tenths are equal to four-fifths? To five-
fifths ?

14. If a unit be dlnded into eleven equa] parts, what
is each part called? .How.do you express one of the
parts? Two of them? Four of them? Six of them ?
Seven of them ? - Eleven of them ?

15. If a unit be divided into twelve equal parts, what
is.each part called? - How do you express it ? How do
you express five of the parts? Six of them? Twelve
of them ?

16. How many sixths are there in one unit? How
many twelfths are there? How much greater is a sixth
than a twelfth? How many twelfths are equal to two-
sixths? How many to three.sixths? To four-sixths ?
To five-sixths ? To six-sixths ?

17. What is the half of one-half? What is the half
of one-third? What is the half of one-fourth? What is
the. half of one-fifth? What is the half of one-sixth ?

18. ‘What is the sum of one-half and one-helf? What
is the sum of one-third and one-third? What is the sum
of one-third and two-thirds ?

19. What is the sum of one-fourth and two-fourths ?
Of one-fourth and three-fourths? Of two-fourths and
two-fourths ?

20. What is the sum of one-fifth and two-fifths ? What
is the sum of one-fifth and three-ﬁﬁhs ? Of two-fifths and
three-fifths ? - :

21. What is the sum of one-sixth and four-sixths ?
What is their difference? What is the sum of three-
sixths and two-sixths? What is their difference ?

22. What is the sum of one-seventh and four-sevenths ?
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What is their difference ? . What is the sum of five-sev.
enths and two-sevenths? What is their difference?

28. What is the dxﬂ'erence between five- exghths and
three-eighths? What is their sum? What is the differ-
ence between six-eighths and one-elghth’! What theu'
sum ?

24. What is the difference between seven-mnths a.nd
two-ninths? What is their sum? What is the differ-
ence between four-mntbs and - three-ninths ? What is
their sum ?-

25. What is the difference between one-tenth and six-
tenths? What is their sum? What is the difference
between six-tenths and four-tenths 2 What is their sum?

26. What is the difference between one-eleventh and
four-elevenths ? What'is their sum? - What is the dif-
ference between three-elevenths and eight-elevenths?
What is their sum ?

27. . What is the sum of three-twelfths and six-twelfthis?
‘What is their difference ? W hat is the sum of five-twelfths
and seven-twelfths ? \What is their difference? What
is the sum of eight-twelfths and four-twelfths? What
is their difference ?

28. How many halves are there in one? How many
thirds? Fourths? Sevenths? Elevenths? Twelfths?

29. How many halves are there in two? How many
thirds ? Fourths ? Fifths ? Sixths ? Sevenths ? Twelfihs?

30. How many thirds are there in three ? How many
fourths? Fifths? Sixths? Tenths? Twelfths?

31. How many fourths are there in four? How many
fifths? How many sixths? How many sevenths?
Eighths? Ninths? Twelfths?

32. How many sixths are there in five? How meny
sevenths? How many eighths? How many elevenths?
How many twelfths ?

* 83. How many sixths in nine? How many twelfths
in ten? How many elevenths in six? In seven, how
many ? In eight ?

34. How many twelfths in two? In four, how many?
In five? How many ninths in five ? In eight? In ten?
In eleven ? In twelve ?
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35. How many whole units in two halves? In four
halves? 'In five halves? In seven halves? In nine
balves?

36. How many whol’e units are there in three-thirds ?
In six-thirds ? In nine-thirds? In five-thirds? Ia eight-
thirds 2 In eleven-thirds ?

87. How many whole units are there in four-fourths 1
In six-fourths? In eight-fourths? In eleven-fourths?
In sixteen? In twenty-nine? In thirtysix fourths?

38. How many whole units are there in -five-fifths ?
In eight-fiths? In nine-fifths? In twelve-fifths? In
twenty fifths? In twenty-six fifths? In twenty-elght
fifths ? ‘

'39. How many whole units are there in six-sixths ? In
twelve-sixths? In fifteen-sixths? In - eighteen-sixths?
In twenty-five sixths? In twenty-six sixths? In thirty-
seven sixths ¢

40. How many whole ufts are there in seven-sev-
enths? In fourteen-sevenths ? In nineteen-sevenths ?
In twenty-nine sevenths? In thirty-five sevenths ? In
forty-two sevenths ?

41. How many whole units are there in elght-elghths ?
In twenty.four eighths? In sixteen-eighths? In thirty
eighths 7 In thirty-four eighths? Inl%orty eighths ?

42. How many whole units are there in nine-ninths ?
In eighteen-ninths? In twenty-four ninths? In thirty-
five ninths ? In forty-five ninths ?

43. How many whole units arethere in ten-tenths? In
twenty tenths ? In thirty tenths? 1n forty-five tenths ?
In sixty tenths ?

44. How many whole units are there in eleven-elev-
enths? In twenty-two elevenths? In thirty-three elev-
enths? In forty-four elevenths? In sixty-elevenths?
In sixty-seven elevenths ?

45. How many whole units arethere in twelve-twelfths ?
In twenty-four twelfths? In twenty-six twelfths? In
forty-eight twelfths ? In fifty twelfths ? In sixty twelfths?

46. What is the sum of one-half and one-fourth? What
is the sum of one-half and three-fourths’l Of three-
fourths and six-fourths ?
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.OF THE DIFFERENT KINDS QF VULGAR FRACTIONS.

110. There are six kinds of vulgar fractions—Proper,
Improper, Simple, Compound, Mixed, and Complex.

A Prorer FracTiON is one in which the numerator is
less than the denominator. The value of every proper
fraction is less than 1. (See ArTr. 109.) -

The following are proper fractions:

PEL PR E B

111. An Improrer FrAcTION is one in which the nu-
merator is equal to, or exceeds the denominator. Such
fractions are called improper fractions because they are
equal to, or exceed unity. When the numerator is equal
to the denominator, the value of the fraction is 1; in
every other case the value of an improper fraction is
greater than 1.

The following are improper fractions :

s WY

112. A SmrLe FracTiON is a single expression. A
simple fraction may be either proper or improper.

The following are simple fractions:

PPe P04

113. A Compounp FracTioN is a fraction of a frac-
tion, or several fractions connected together with the
word of between them.

The following are compound fractions :

3of 3, of 3 of 3, 3 of 3, } of } of 4.
114. A Mixep FracTion is made up of a whole num.
ber and a fraction. The whole numbers are sometimes
called integers.

110. How many kinds of Vulgar Fractions are there? What are
they? What is a proper fraction? Is its value greater or less
than 1? : '

111. What is an improper fraction? Why is it called improper?
When is its value equal to 17

112. What is a simple fraction? May it be either proper or im-
proper?

113. ‘What is a compound fraction?

114. What is a mixed fraction?



VULGAR OR COMMON FRAGTIONS. 157

‘The following are mixed fractiops: - .
3%, 44, 63, 53, 6}, 3}

115. A Comrrex Fracrion is one having a fractional
numerator or denominator.
The following are complex fractions:

3} .2 $ 454
5" 1oy’ 4 60k
118. The numerator and denominator of a fraction,

taken together; are called the terms of the fraction.
Hence, every fraction has two terms.

117. A whole number inay be expressed fractionally
-by. writing 1 below it for a denominator. Thus,

3 may be written 3 and is read, 3 ones.
5 - - - 4§ - - - 5ones
6 - . -+ § - - - 6Bones.
8 - - - § - . . . 8ones.

But 3 ones are equal to 3, 5 ones to 5, 6 ones to 6, and
8ones to 8. Hence, the value of & number is not changed
by placing 1 under it for a denominator.

118. If an apple be divided into 6 equal parts,

# will express one of the parts,
$ - - two of ‘the parts, .
3 - - three of the parts,
&e., &e., &e.,
and generally, the denominator shows into how many

115. What is a complex fraction? Give an example of a proper
fraction. Of an improper fraction. Of a simple fraction. Of a com-
pound fraction. Of a mixed fraction. Is four-ninths a proper or
improper fraction? What kind of a fraction is six-thirds? W hat is
its value? What kind of a fraction is nine-eighths? What is its
value? What kind of a fraction is one-half of a third? What kind
of a fraction is two and one-sixth? Four and a seventh? Eight
and a tenth?

116. What are the terms of a fraction? What are the terms of
the fraction three-fourths? Of five-eighths? Of six-sevenths?

117. How may a whole number be expressed fractionally? Does
this alter its value? Give an example.

14
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equal parts the umt is divided, and tbe numeérator how
many of the parts are taken.

Hence, also, we may ‘conclude that, »

3% 2; thatis, } taken 2 times =3,
© 3} x3; thatis, } taken 3 times =3,
3 Xx4; thatis, } taken 4 times =% ;
and consequently we have,

Prorosition 1. If the numerator of a frachon be mul.
tiplied by any number, the denominator remaining the same,
the value of the fraction will be multipkied as -many times
as there are units in the multiplier. Hence,

_ To multiply a fraction by a whole’ number, we simply
mulliply the numerator by the number.

* EXAMPLES. :
1. Multiply 3 by 8. - Ans. %,
2. Multiply % by 5. ) ' Ans. ¥.
3. Multiply } by 9. Ans. ——
4. Multiply % by 14. - Ans. Y,
5. Multiply I by 20. Ans. 149,
6. Multiply 87 by 25. Ans. 4115,

119, If three apples be each divided into 6 equal
parts, there will be 18 parts in all, and these parts will
be expressed by the fraction 8. If it were required to
express but one-third of the parts, we should take in the
numerator but -one-third of 18; that is, the fraction §
would express one-third of ®. If it were required to
express one-sixth of the parts, we should take one-sixth
of 18, and 3 would be the required fraction.

In each case the fraction 2 has been divided as many
timés as there were units in the divisor. Hence,

Prorosition II.  If the numerator of a fraction be
divided by any number, the denominator remaining un-

* 118. If an apple be divided in six equal parts, how do you express
one of those parts? Two of them? Three of them? Four of them?
Five of them? Repeat the proposition. How do you multiply a
fraction by a whole number ?
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changed, the value of the fraction will be divided as many
times as there are units in the divisor. Hence,
A fraction may be divided by a whole.number, by divi-
ding its numeralor.
EXAMPLES.

1. Divide §§ by 2, by 7, by 14.  Ans. 34, /&, 4.
2. Divide 34 by 56, by 28; by 14, by 7. Ans. ——
3. Divide ${¢ by 25, by 8, by 16, by 4. Ans.

120. Let us again suppose the apple to be divided into
6 equal parts. .If now each part be divided into 2 equal
parts, there will be 12 parts of the apple, and conse-
quently each part will be but half as large as before.

Three parts in the first case will be expressed by 3,
and in the second by ;. But since the value of eac
part in the second is only half the value of each part in
the first fraction, it follows that,

5= one-half of §.

If we suppose the apple to be divided into 18 equal
parts, three of the parts will be expressed by %, and
since the parts are but one-third as large as in the first
case, we have

Ys=one-thirdof §:
and since the same may be said of all fractions, we have

119. If 3 apples be each divided into 6 equal parts, how many parts
in all? If 4 apples be so divided, how many partsin all? If 5 apples
be so divided, how many parts? How many parts in 6 apples? In
7?7 In87 In 97 In 107 What expreeses all the parts of the three
apples? What exprvsses one-half of them? One-third of them?
One-sixth of them? - One-ninth of them? One-eighteenth of them ?
What expresses all the parts of four apples? One-half of them?
One-third of them? One-fourth of them? One-sixth of them?
One-eighth of them? One-twelfth of them? One twenty-fourth of
them? Put similar questions for 5 apples, 6 apples, &c. Repeat
the Wpou‘tion. How may a fraction be divided by a whole number?

120. If a unit be divided in 6 equul parts and then into 12 equal
parts, how does one of the last parts compare with one of the first ?
If the second division be into 18 parts, how do the parts compare? If
into 247 What part of 24 is 6? If the-second division be into 30
parts, how do they compare? If into 36 parts? Repeat the propo-
sition. How may a fraction be divided by a whole number?
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Prorosirion III.  If the denominator of a ﬁactum be
multiplied by any number, the numerator remaining the
same, the value of the fraction will be divided as many
times as there are units in the multiplier. Hence,

A fraction may be divided by any number, by mubzply-
ing the derominator by that number.

. - EXAMPLES. : A

1. What istof 3?7 - o Ans. }.
2. What'is 3 of $? ' Ans. &.
3. Divide % by 4. Ans. &.
4. Divide $f by 8.~ : - Ans. —
5. Divide (4% by 45. ' - Ans. 438

121. If we suppose the apple to be divided into 3
equal parts instead of 6; éach part will be twice as large
as before, and three of the parts will be expressed by 3§
instead of 3. But this ig the same as dividing the denom-
inator 6 by 2; and since the same is true of all fractions,
we have

Prorosirion IV.  If the denominator of a fraction be
divided by any number, the numerator remaining the same,
the value of the fraction will be multiplied as many times
as there are units in the divisor. Hence,

A fraction may be multiplied by a whole numbder, by di-
viding the denominator by that number.

EXAMPLES. .
1. Multiply 2 by 2, by 4. Ans. 3, }
" 2. Multiply 3§ by 2, 4, 8, 16, 32.

Ans. 33, 3, P, 08, Y
3. Multiply % by 2, 4, 6, 8, 12, 16, 24, 48.
: Ans. , |, &ec.

121. If we divide 1 apple into three parts, and another into six,
how much greater will the parts of the first be than those of the sec-
ond? Are the parts larger as you decrease the denominator? If
you divide the denominator by 2, how do you affect the parts? If
you divide it by 37 By 4? By 5?7 By 6?7 By 7?7 By 8?7 Re-
poat therpmpoamon. How may a fraction be multiplied by a whole
number
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4. Multiply 3§ by 2,4, 6, 12,21,42. . .
, o Ans. 13, 3%, 15, &c., &e.

"5, Multiply 433 by 5, 10, 20. Ans. 182, 33, '8

122. It appears from Prop. I., that if the numerator
of a fraction be multiplied by any number, the value of
the fraction will be multiplied as many times as there are
units in the multiplier. It also appears from Prop. III.,
that if the denominator of a fraction be multiplied by any
number, the value of the fraction will be divided as many
times as there are units in the multiplier.

Therefore, when the numerator and denominator of a
fraction are both multiplied by the same number, the
increase from multiplying the numerator will be just
equal to.the decrease from multiplying the denominator :
hence we have, . S :

Prorosition V. " If both terms of a fraction be mulii-
plied by the same number, the value of the fraction will
remain unchanged. - B : :

EXAMPLES. ' )

1. Multiply the numerator and denominator of § by 7:
this gives $xF=3%. ‘Ans. 3§.

2. Multiply the numerator and denominator of }§ by
8, by 4, by 5,-by 6, by 9, by 12, by 15, by 20.

8. Multiply each term of 33§ by 7, by 8, by 12, by
14, by 15, by 17, by 45. ; :

123. It appears from Prop. II., that if the numerator
of a fraction be divided by any number, the value of the

122. If the numerator of a fraction be multiplied by a number,
how many times is the fraction increased? If the denominator be
multiplied by the same number, how many times js the fraction di-
minished? If then the numerator and denominator be both multi-
plied at the same time, is the value changed? Why not? Repeat
the proposition.

123. If the numerator of a fraction be divided by a number, how
many times will the value of the fraction be diminished? If the de-
nominator be divided by the same number, how many times will the
value of the fraction be increased? If they are both divided by the
same number, will the value of the fraction be changed? Why not?

Repeat the proposition.
14*
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fraction will be divided as many times as there are
units in the divisor. It also appears from Prop. IV., that
if the denominator of a fraction be divided by any num-
ber, the value of the fraction will be multiplied as many
times as there are units in the divisor. Therefore, when
the numerator and denominator of a fraction are divided
by the same number, the decrease from dividing the nu-
merator will be just equal to the increase from dividing
the denominator : henee we have,

Prorosrrion VI. ‘z both terms of a fraction be divided

by the same number, the value of the fraction will remain
unchanged.
EXAMPLES.
1. Divide both terms of the fraction 1% by 4: this gives
i5=12. - Ans. 3.

2. Divide each term by 8: this gives §)&=4.

3. Divide each term of the fraction ¥2 by 2, by 4,
by 8, by 16, by 32.

4. Divide each term of the fraction (&% by 2, by 3, by
4, by 5, by 6, by 10, by 12, by 15, by 20, by 30, by 60.

.

GREATEST COMMON DIVISOR..

124. Any number greater than unity that will divide
two or more numbers without a remainder, is called their
common divisor: and the greatest number that will so
divide them, is called their GREATEST COMMON DIVISOR.

- Before explaining the manner of finding this divisor,
it is necessary to explain some principles on which the
method depends. ’ )

One number is said to be a multiple of another when
it contains that other an exact number of times. Thus,
24 is a multiple of 6, because 24 contains 6 an exact

124. What is a common divisor? - What is the greatest common
divisor of two or more numbers? When is one number said to be a
multiple of another? What is the first principle? What is the sec-
ond? What is the third? Give the rule for finding the greatest
common divisor. How do you find the greatest common divisor of
more than two numbers?

)
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number of times. For a like reason 60 is a multiple of
12, since it contains 12 an exact number of times.

First PrincipLE. Every number which exactly di-
vides another number will also divide without a remain.-
der any muitiple of that number. -For example, 24 is
divisible by 8, giving a quotient 8. Now, if 24 be mul.-
tiplied by 4, 5, 6, or any other number, the preduct so
arising will also be divisible by 8.

Sgconp PrincipLe. If a number be separated into
two parts, any divisor which will divide each of the parts
separately, without a remainder, will exactly divide the
given number. For, the sum of the two partial quotients
must be equal to the entire quotient; and if they are
both whole numbers, the entire quotient must be a whole
number; for the sum of two whole numbers cannot be
equal to a fraction. :

For example, if 36 be separated into the parts 16 and
20, the number 4, which will divide both numbers 16
and 20, will also divide 36 ; and the sum of the quotients
4 and 5 will be equal to the entire quotient 9.

Tmep PrincirLe.: If a number be decomposed into
two parts, then any divisor which will divide the given
number and onegef the parts, will also divide the other.

For, the entire quotient is equal to the sum of the twp
partial quotients ; and if the-entire quotient and one of
the partial quotients be whole numbers, the other must
also be a whole number ; for no proper fraction added to
a whole pumber can give a whole number. ‘

Let it be required to find the greatest common divisor
of the numbers 216 and 408..

It is evident that the great- OPERATION.
est common divisor cannot be 216)408(1
greater than the least number 216
216. Now, as 216 will divide - 192)216(1
itself, let us see if it will divide 192
408; for if it will, it is the 21)192("®
greatest common divisor sought. )l 9:»“"
Making this division, we find isa

& quotient 1 and a remainder 192 ; hence, 218 is p
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greatest common divisor. Now we say, that the greatest.
common divisor of the two given numbers is the commen
divisor of the less number 216 and the remainder 192 after
the division. For, by thesecond principle, any number
which will exactly divide 216 and 192, will also exactly
divide the number 408,

Let us now seek the common divisor between 216 and
192. Dividing the greater by the less, we have a re-
mainder of 24; and from what has been said above, the
greatest common divisor of 192 and 2186 is the samre as
the greatest common divisor of 192 and 24, which we
find to be 24.  Therefore, 24 is the greatest common
divisor of the given numbers 408 ang 216: hence, to’
find the greatest common divisor, :

Divide . the greater number by ihe less, and then divide
the divisor by the remainder, and -continue to divide the last
divisor by the last remainder-until nothing remains. ~ The
last divisor will be the greatest common divisor sought.

Nore. If it be required to find the greatest commen
divisor of more than two numbers, find first the greatest
common divisor of two of them, then of that common
divisor and one of the remaining numbers, and so on for
all the numbers: the last common difsor will be the
greatest common divisor of all the numbers.

EXAMPLES.

1. Find the greatest common divisor of 408 and 740.
Ans. 4.
2. Find the greatest common divisor of 315 and 810.

3. Find the greatest common divisor of 4410 and |

5670. Ans. 630
4. Find the greatest common divisor of 3471 and
1869. Ans. 267.
5. Find the greatest common divisor of 1584 and
2772. Ans. —
6. What is the greatest common divisor of 492, 744,
and 1044 ? . Ans. 12.
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7.-What'is the greatest common dwmor of 944, 1488,
and 2088 ? Am 8..
-8. What is the greatest common divisor of 216, 408,

and 7407 ns. 55
9. What is the greatest- common- dlvmor of 945, 1

and 226832 » Ans. 3.
10. What is-the greatest common divisor of 204, 1190,
1445, and 20067 ~ Ang, —

LEAST COMMON MULTIPLE.

125. A number is said to be a common mulaple of two
or more numbers, when it can be divided by each of
them separately, without a remainder. For example, 6
is a common multiple of 2 and 3, because it is exactly
divisible by each of them. So likewxse, 12 is a common
multiple of 2, 3, 4, and 6, because it is divisible by each-
of them.

The least common multzpk of two or more numbers,
the least number which they will separately divide with-
out a remainder. For example, 12 is a common multiple
of 2 and 3, but it is not the Jeast common multiple, since
6 is also divisible by 2 and 3. Now 6 being the least
number which iwso dmslble, it is the least common mul-
tiple of 2 and 3.

A factor of a number is any number that will divide
it without a remainder ; and a prime factor is any prime
number which will so divide it.

126. To find the least common multiple of several:
numbers,

I. Place the numbers on the same line, and divide by
any prime number that will divide two or more of them
wilhout a remainder, and set down in a line below, the quo-
tients and the undivided numbers.

125. When is one number said to be a common multiple of $we or
more numbers? Of what numbers is 6 a common multiple? Of
what numbers is 8 a common multiple? What is the least common
maltiple of two or more numbers? What is the difference between
a commen multiple and the least common multiple? What is a
factor of any number? What is a prime'factor?
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Il. Then divide. as before, until there is no- number
emrthan 1 that will ezactly divide any two of the num-

: then multiply together the numbers of the lower line,
tlw divisors, and the product will be the least common
iple. If, in comparing the numbers together, we find

uo common divisor, their product is the least common mul-

. EXAMPLES.
1. Find the least common multiple of 8, 4, and 8.
We first see, that 2 will . orxnumN.
divide 4 and 8, but as it ' 1 2)3. ..8
will not divide 3, we bring 2)3 .. 1

down 8 into the 2d line: 3 1 >
we again see that 2 is a .
common divisor of 2 and Amal 2X1X8X2X2=24.
4 ; and as there is no com-
mon divisor between any two of the numbers of the last
line, it follows that 2 X1 X 8 multiplied by the two divi-
sors, is the least common multiple.

2. Find the least common multiple of 8, 8, and 9.

We arrange the numbers in a OPERATION.
line, and see that 8 will divide | 8)3...8...9.
twoof them. We then write down 1...8...3

the quotients 1 and 3, and also the ToRCaca
8, which cannot be divided, Then | LX8X3X3=T2.
as there is no common divisor between any two of the
numbers, 1, 8, and 3, it follows that their product, mul-
tiplied by the divisor 3, will give the least common mul-
tiple sought.

8. Find the least common multiple of 6, 7, 8, and 10.
Ans. 840.

4. Find the least common multiple of 21 and 49.
Ans. 147.
. Find the least-common multxple of 2,7, 5,6, and 8.
Ans. 840.

126. Give the rule for finding the least common multiple. If the
numbers have no common divisor, what is the least comman maul-
tiple ?
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‘6. Find the least common muItlple of 4, 14,28, and

:98.. Ans. —
- 7. Find the least common multiple of 13 and 6.

Am. 8.

8. Find the least common mulnple of 12, 4, and 7.
Ans. 84.
9. Find the least common multiple of 8, 9, 4, 14, and
16. Anc 1008.
10 Fmd the least common multiple of 18, 12, and 4.
" Ans. 156.
11. What is the least common multiple of 11, 17, 19,
21, and 7°? ‘Ans. 74613.

REDUCTION OF VULGAR FRACTIONS. -

127. Reduction of Vulgar Fractions is the method of
changing their forms without altering their value.

A fraction is said to be in its loweést terms when there
is no number greater than 1 that will divide the nume-
rator and denominator without a remainder. The terms
of the fraction are then said to have no common factor.

CASE 1.

128. To reduce an improper fraction to its equivalent
whole or mixed number.

Divide the numerator by the denominalor, the quotient
will be the whole number ; and the rémainder, if there be
one, placed over the given denominator, will form the frac-

127. What is reduction? When is a fraction said to be in its low-
est terms? Is one-half in its lowest terms? Is two-fourths? Is
three-fourths?

128. How do you reduce a fraction to its equivalent wholo or
mixed number? Does this reduction alter its value? Why not?
What is four-halves equal to? Eight-fourths? Slxteen-elghths
Twenty fifths? Twenty-six sixths? Four-thirds? What is nine-
fourths equal to? Five-fourths? Seventeen-sixths? KEighteen-sev-
enths ?
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EXAMPLES.

1. Reduce ? and & to theu‘ equlvalent whole or
mixed numbers. -

) OPBMTION . . OPBRATION .

Norn It has been shown that the value of every frac-
tion is equal to the quotient arising from dividing the

,numerator by the denominator: hence, the value of the
fraction is not changed by the reduction.

- 2. Reduce % to a whole or mixed number:
Ans. 123.
8. In 3¢ of yards of cloth, how many yards ?
Ans.
4. In % of bushels, how many bushe]s ? Ans. 58bu.
5. If I give 4 of an apple to each one of 15 children,
how many apples do I give? Ans. 5.
6. Reduce 331, 3%%; P2, SL8A8, to their whole
or mixed numbers. Am 211’,73, 24, 74199, 1343331
7. If I distribute 878 quarter-apples among a number
of boys, how many whole applesdo I use? Ans. —

8. Reduce %3%87, ‘1’620] , AE4LLETE, to their whole or
Ans

mixed numbers.

9. Reduce 141254149, 145280, S2016135 10 their

whole or mixed numbers.
Ans. 315044453, 1345, 79475234

. CASE IIL » , ,
129. To reduce a mixed number to its equivalent im-
proper fraction. v

129. How do you reduce a mixed ber to its equivalent im-
proper fraction? How many fourths are there in one? In two?
In three? How many sixths in four and one-sixth? In eight and
two-sixths? In seven and three-sixths? In nine and five-sixths?
In ten and five-sixths? How many eighths in two and one-eighth?
In three and three-eighths? In four and four-eighths? In five
and six-eighths? In seven and seven-eighths? In eight and seven-
eighths?
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Multiply the whole number by the demominator of the
Sraction ; to the product add the numerator, and place the
sum-over the given denominator.

: EXAMPLES.

1. Reduce 4% to its equivalent improper fractioii. .

Here 4x5=20: then 20+4-4==24; hence,

%4 is the equivalent fraction. -~ Ans. 3.

This rule is the reverse of Case 1. In the example 44
we have the integer number 4 and the fraction §. Now
1 whole thing is equal to 5 fifths, and 4 whole things are
equal to 20 fifths ; to which add the 4 fifths, and we ob-
tain the 24 fifths. o ,

2. Reduce 47§ to its equivalent improper fraction.

¢ : . Ans. 287,

‘8. Reduce 6763, 8743, 600,4%, 36713y, to their
equivalent improper fractions. _

Ans. UpLo, TR, 3441, 32,

" 4. Reduce'8471§763, 87447, 67426388, to tildeir equiv-

alent improper fractions. ins.
5. How many 200ths in 675337 ? Ans. 135187.
6. How many 151ths in 1874/ ? Ans. 28278.

7. Reduce 62544 to an improper fraction.
8. Reduce 15647, to an improper fraction.

CASE 1II.

130. To reduce a fraction to its lowest terms. -

I. Divide the numerator and denominator by any num-
ber that will divide them both without a remainder, and
then divide the quotients arising in the same way until there
is no number greater than 1 that will divide both terms of
the fraction without a remainder.

130. When is a fraction in its lowest terms? (see Art. 127.) How
do you reduce a fraction to its lowest terms by the first method? By
the second? What are the lowest terms of two-fourths? Of six-
eighths? Of nine-twelfths? Of sixteen thirty-sixths? Of ten-
twentieths? Of fifteen twenty-fourths? Of sixteen-eighteenths?
Of nine-eighteenths? 15 .
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IL. Or, find the greatest common divisor of the numera- .
tor and denominator, and divide them by it. . The value of
the fraction will not be altered by the reduction.

EXAMPLES.

1.  Reduce y4% to its lowest terms.

1sT METHOD.

:;1—:5’:;;%:;, which are the lqﬁest terms of the

fraction, since no number greater than 1 will divide the
numerator and denominator without a remainder.

2D METHOD, BY THE COMMON DIVISOR.

70)175(2
140 35) 70 2
Greatest common div. 85)70(2 - 85)176 5
70

2. Reduce }{4 to its lowest terms. Ans. -
8. Reduce 3345 to its lowest terms. Ans. }.
4. Reduce 27§ to its lowest terms. Ans. ——
5. Reduce 3§} to its lowest terms. . Ans. 331
6. Reduce Y442 to its lowest terms. Ans. 4

7. Reduce £} to its lowest terms by the 2d method.
Ans. .
8. Reduce 3} to its lowest terms by the 2d n);,thod%.
. Ans. §.
9. Reduce 457 to its lowest terms by the 2‘: method.

ns

10. Reduce {32 to its lowest terms by the 2d method.
S Ans. 4.

CASE IV.

131. To reduce a whole number to an equivalent
fraction having a given denominator.

Since the denominator of a' fraction shows into how
many equal parts unity has been divided, it is plain that
if we multiply it by the number of units so divided, the
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. ;ilroduct will be equal to the entire number of parts taken.
ence, . » ) S
Multiply the whole number by the given denominator, and

set the product over the said denominator.

~ EXAMPLES. ) _
1. Reduce 6 to a fraction whose denominator shall
be 4. L

Since each unit is to be divided into 4 parts, it follows
that the number ‘of parts in 6 units will be expressed by
8.X4=24; hence the required fraction is 23.

2. Reduce 15 to a fraction whose denominator shall
be 9. : - Ans. 135,

8. Reduce 139 to a fraction whose denominator shall
be 175. ' ' Ans.

4. Reduce 1837 to a fraction whose denominator shall
be 181. . . ' Ans.

5. If the denominator be 837, what fractions will be
formed from 327? From 889? From 575?

‘6. If the denominator be 216, what fractions will be
formed from 8767 From 306? From 5047 ?

CASE V.

132. To reduce a compound fraction to its equivalent
simple one. .

I. Reduce all mirved numbers to their equivalent im-
proper fractions by Case II. ‘

II. Then multiply all the numeralors together for a nu-
merator, and all the denominators together for a denomina-
tor : their products will form the fraction sought.

131. How do you reduce a whole number to an equivalent frac-
tion having a given denominator!? How many thirds in 17 In 27
In3? In4? If the denominator be 5, what fraction will you form
of 57 Of 47 Of9? Of7? Of8?1 With the denominator 6, what
fraction will you form of 3?7 Of4? Of57? Of67 Of7? Of9?

132. What is a compound fraction? How do you reduce a com-
pound fraction to a simple one? When you find like factors in the
numerator and denominator, what do you do with them? Does this
alter the value of the fraction? What is one-half of one-half? One-
half of one-third? One-third of one-fourth? One-sixth of one-
seventh? Three-halves of one-eighth? .Six-thirds of two-ones?
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EXAMPLES.

1. Let us take the fraction  of §.

First, 3=38x1: hence the fractions may be written
3 of $=38x% of -§; that is, three times one-fourth of §.
But } of $=4%: hence we have, -

3 of §=8x&=14%;

a result which is obtamed by multiplying together the
numerators and denominators of the given fractions.

When the compound fraction consists of more than
two simple ones, two of them can be reduced to a simple
fractioni as above, and then this fraction may be reduced
with the next, and so on.
. 2. Reduce § of 4 of § to a simple fractxon

Here, EXFXE=7 - Ans. &
3. Reduce § of 3 of £ to a simple fraction. k
Here, %X'gx’_ 0= i__Q T)

by dividing the numerator and denominator first by 9
and then by 2, as shown in Case III,
4. Reduce § of § of ; to a simple fraction. Ans. 3.
5. Reduce 2} of 6} of 7toa s1mple fraction.
. Ans. 8121023,
6. Reduce 5 of § of } of 6 to a simple fraction.
7. Reduce 6} of 7} of 634 to a simple f'raeuon
Ans. L83

METHOD BY CANCELLING

133. The work may often be abridged by striking out
or cancellmg common factors in the numerator and de-
nominator, which is' merely dividing both terms of the
fraction by the same number. In every operation in

_ fractions, let this be done whenever it is possible.

\

. EXAMPLES.
1. Reduce § of 3 of § to a simple fraction.
5 4 & 5
Here, BXBX,—.‘_—_T‘,



VULGAR FRACTIONS. 173

by cancelling or striking out the 3’s and 6’s in the nu-
merator and dencminator.

By cancelling or striking out the 3’s we only divide
the numerator and denominator of the fraction by 8 ; and
in cancelling the 6’s we divide by'6. Hence, the “value
of the fraction is not ‘uffected by striking out like factors,
which is merely dividing the numcrator and denominator
by the same number,

2. Reduce § of of £ to its simplest terms.

,6’ K ,9’ 2
Here, Xxﬂ lﬁ(_5

Besides cancellmg the like factors 8 and 8 and 9 and 9,
we also cancel the factor 3 common to 6 and 15, and
lv;nte the quotients 2 and 5 above and below the num-
TS.
3. Reduce 3 of § of § of A7 of to its sirmplest
terms.
4. Reduce 4% of ¥ of {4 of 3 to its simplest terms.
5. Reduce 3§ of § of 'y of 49 to its sumplest terms.

CASE VI.

134. To reduce complex fractions to simple ones.

Reduce the numerator and denominator, when necessary,
to simple fractums ;5 then multiply both terms by the de-
nominator, with its terms inverted, and the product will be
the equivalent simple fraction.

For, if we multiply the numerator and denominator
of a fraction by any number whatever, the value of
the fraction will not be altered (ArT. 122). Let us
then multiply both terms by the denominator with its
terms inverted.

Ans

133. How may the work often be shortened? Ought it to be so
abridged ?
134. What is a complex fraction? How do you reduce a complex
to a simple fraction? If you invert the terms of any fraction, and
then multiply it by the new fraction so found, what will the produet
be equal to?

15*
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BXAMPLES.

1. Reduce the complex fraction i to a simple fraction.

Now,

E I3

2. Reduce 474 toa slmple fraction.

95

8. Reduce 8—8‘? to a simple fraction.

4. Reduce —— it to a simple fraction.

147§

5. Reduce %1 to a simple fraction.

6. Reduce

113
1789

7. Reduce 30454 to a simple fraction.

A.ﬂ 380985%?

T

CASE VII.

3_4x5 %%

to-a simple fraction.

Ans. 331
Ans. B
Ans. 3.
Ans, —

Ans. ks

135. To reduce fractions of different denominators to
equivalent fractions having a common denominator.

1. Reduce complex and compound frachm to simple
ones, and all whole or mized numbers to improper fractions.

II. Then multiply the numerator and denominator of
each fraction by the product qf the denominators of all the

others.

135. What is the first step in reducing fractions to a common de-
nominator? What is the second? Does the reduction alter the
values of the several fractions? Why not? When the numbers are

small, how may the work be performed?
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EXAMPLES.

1. Reduce 4, §, and £ to a common denominator.
1x 8 X5=15; the new numerator of the Ist.
TX2x5=70 - - - - . 2
4X3x2=24 - - - - 8d.
and 2X3X5=30, the common denominator.
Therefore, 15, §3, and $3, are the equivalent fractions.
It is plain, that this reduction does not alter the values
of the several fractions, since the numerator and denom-
inator of each are multiplied by the same number (see
Prop. V). :
2. When the numbers are small the work may be per-
formed mentally. Thus,
H b =4 % B8
Here we find the first numerator by multiplying 1 by
4 and 5; the second, by multiplying 1 by 2 and 5; the
third, by multiplying 2 by 4 and 2; and the common
denominator by multiplying 2, 4, and 5 together.
3. Reduce 2}, and } of } to a common denominator.
2}=%; and } of }+=44.
% and ;=48 and 3% ; the answers.
4. Reduce 54, § of §, and 4, to a common denomina-’
tor. Ans. H, & §8.
5. Reduce I, 13#, and 37, to a common denominator.
“Ans. 33, 4559, and 23380,
6. Reduce 4, 3}, %, to a common denominator.
Ans. 389, 82, and 1§30,
7. Reduce 7}, 3, 6, to a common denominator.
Ans. 080, 242, and $34.
8. Reduce 4}, 8%, and 2} of 5, to a common denomi-
nator. Ans.
136. It is often convenient to reduce fractions to a
common denominator by multiplying the numerator and
. denominator of each fraction by such a number as shall
- make the dénominators the same in both.

136. By what second method may fractions be reduced ‘o w cem-
mon denominator? Will the value of either fraction be changeA
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EXAMPLES.

L Letltberequued to reduoe}and}toaeommon
denominator. '

We see at once that if we multxply the numerator and
denominator of the first fraction by 3, and the pumerator.
and denominator of the second by 2, that they will have
a common denominstor.

~ The two fractions will be reduced to % and %.

" 2. Reduce } and § to a common denominator.

If we multiply both terms of the first fraction by 8
and both terms of the second by 5, we have

}=1% and {=4%.

3. Reduce }, y4, and  to a common denominator.

Ans. 1o, 2y 15

4. Reduce 2 3 5o to a common denominator.
" 5. Reduce $ 4, 35, and 3 to a common denominator.

6. Reduce 65, 9}, and 55 — i&‘ i
. Reduce 645, 9}, an to a common denomina-
tor. B Ans. Mo, 329, W3,

7. Reduce 7%, 4, 1, and } to a common denommator
Ans. B¢, 3% o 7%

- LEAST COMMON DENOMINATOR.

137. It is often necessary to reduce fractions to their
least common denominator. For this purpose,

I. Find the least common multiple of the denominators as
in ArT. 126, and st will be the least denominator sought.

II. Multiply the numerator of each fraction by the quo-
tient which arises from dividing the common multiple by the
denominator, and the products will be the numerators of the
required fractions ; under which.write the least common
denominator.

137 How do you reduce fractions to their least common denomi-
nator? Does this reduction affect the values of the fractions ?
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EXAMPLES,

1. R.eduoe #, §, and £ to their least common denomi-
nator. .
OPERATION.
2)7..8..6
7..4..3 aad3x4x7><2_168
-L-—
the least common dénominator.
-l;;ex 3=24Xx 3 72 1st numerator
lgs-x 5=21Xx5=105 2d numeramr

}?-xﬁ 28x2_56 3d numemtor

Am 1163,, }-X—i-, and &5,

2. Reduce i, ﬂ-, and s to theu' least commons denom-

inator.. - . . dAns. 34, 48, .and %.
8. Reduce 14—}, 63, and 53 to their least common de-
nominator. Ans. 132, 53, 44,
4. Reduce 5 7 and § to their least common de-
‘nominator. Ans. JLa;, 8%, 330
5. Reduce &%, &, § to their least common denomi-
nator. Ans. n’iis ﬂw’ 153
6. Reduce 43, 38}, 43 and 8 to a common denomma-
tor. . Ans. £, 185, 183 $83-
7. Reduce 3%, 444, 85, 14115- to theu' least common
denominator. . Ans.
8. Reduce 4, 4, 3, and § to fractlons havmg the least
common denominater. Ans. &%, 5 O 13-
9. Reduce 4, $, §,and {5 to fractxons havmg the least
common denominator. Ans. 38, 83, 58, 83

10. Reduce 4, %, §, 1, $3, and 3] to equivalent frac-
tions having the least common denominator.

éi"‘ BB HEG
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EXAMPLES IN REDUCTION OF FBACTIdNSi

1. Reduce &% to its lowest terms. . Ans. .
2. Reduce 442} to its lowest terms. ~ Ans. §
8. Reduce 3§19 to its lowest terms.  ~ Ans. {}.
4. Reduce 2% to its lowest terms. Ans. 33%.
5. Reduce }2§$ to its lowest terms.. Ans. 3.
6. Reduce &% to its lowest terms. Ans. ——
7. Reduce 123 to its lowest terms. Ans. Al
8. Reduce 45% to its equivalent improper fraction.
- 9. Reduce 1645 to an 1mpmper fraction.

Ans. \Gl8,
. Reduce 149}}§ to an 1mproper fraction.

Ans. 29330,
11. Reduce 13419 to a whole or mixed number.

Ans. 6533%.
12. In 81388 of pounds of sugar, how many pounds?
13. In 23335 of hhd. of wine, how many hhd. ?
Ans. 61325hhd.

14. In 35* bushels of wheat, how many bushels ?
15. Reduce § of $ of } of fof 4 to a slmpl;.a1 fraction.

et
(=}

16. In % of § of 4 of 21 dollars, how many do]l:rb.
Ans. 5%,

17. Reduce § of 3 of 4 of §of § of 4 toa sxmple
Ans

fraction.
18. I bought % of 4 of a ship: what part did I buy?

19. Sold # of 4§ of 265 yards of cloth : how many did

I sell? Ans. 13155 yards.
20. In ¢ 1EOf 15% of 6y of 100 hogsheads of sugar,
how many hogsheads? Ans. 575813,

21. Reduce $, 7, 8, and 54 to a common denominator.

Ans. 14, 483, 585, 3.

22. What is the least common denominator of 31 4H%

? Ans.

23. What is the common denominator of %, %, and
12}? Ans. ""2’, , -7
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24. Reduce £, §, and § of $} to a common denomi.

nator. Ans.
25. What is the common denominator of } of 4 of 2,
% of 4 of 84, and $ of 9} ? Ans. 38, 53, 188,

26. What is the:common denominator of } of 2 of %
of 30f } of 4, } of 5 of } of 6} of } of 8, and  of 2} 0
8} of 17 s - Ans. 433, 433, 581,

REDUCTION OF DENOMINATE FRACTIONS.

138. We have seen (ArT. 61) that a denominate num-
ber is one in which the kind of unit is denominated
or expressed. For a like reason, a denominate fractio
is one which expresses the kind of unit that has bej
divided. Such unit is called the unit of the fraction.
Thus, § of a £ is a denominate fraction. It expresses
that one £ is the unit which has been divided.

The fraction § of a shilling is also a denominate frac-
tion, in which the unit that has been divided is one shil-
ling. These two fractions are of different denominations,
the unit of the first being one pound, and that of the
second, one shilling. »

Fractions, therefore, are of the same denomination when
they express parts of the same unit, and of different denom.-
inations when they express parts of different units.

RepucTiON of denominate fractions consists in changing
their denominations without altering their values.

»

138. What is a denominate number? What is a denominate frac-
tion? What is the unit called? In two-thirds of a pound, what is
the unit? In three-eighths of a shilling, what is the unit? - In one-
half of a foot, what is the unit? When are fractions of the same
denomination? When of different denominations? Are one-third
of a £ and one-fourth of a £ of the same or different denominations?
One-fourth of a £ and one-sixth of a shilling? One-fifth of a shil-
ling and one-half of a penny? What is reduction? How many
shillings in a £7 How many in £27 In3?7 In 47 How weany
gnce inl1e? In2? In37 In2s. 84.1 In3e.6d} InSe.RdN

low many feet in 3 yards 2ft.? How many inchea®
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OABE 1.

139. To reduce a denominate fractlon from a. lowel'
to & higher denomination. -

I Cormderhowmanyumtsq"the iven demomination
make one unit of the next higher, andylacclovertkat
number Tformmg a second fraction.

hencmderhowmanyumtsqfthe:ccmddenm
matwn make one unit of the denomination next higher, and
place 1.over that number forming a third fraction ; and so

. omy lo the denomingtion to which. you.would reduce.

III. Connect all the. fractions together, forming a com-
pound fraction ; Mradvcmt w.a mnplo ome by(}m V.
: T .
s . .BXAMPLES:
1. Reduce jofa penny to the fraction of a L.

'The given fraction is L of .OPERATION.
a penny. But one penny is §of Jpof Jo=£
"equal to {4 of a shilling: v of do=£rky
hence } of a penny is equal to 1 of b of a shilling. But
one shilling is equal to f;; of a : hence } of a- pen-
ny is equal to ofa £ £+ 'he reason

of the rule is therefore evxdent

2. Reduce 3 of a barleycom to the denomination of
yards.

Since 8 barleycorns < OPERATION.
make an'inch, we first 3 of% ofﬁ of 3 =53, yards.
place 1 over 3: then '—
as 12 inches make a foot, we place 1 over. 12, and as 3
feet make a yard, we next place 1 over 3.

3. Reduce 30z. avoirdupois to the denomination of
tons. . Ans. 1rosT
4. Reduce fofa pmt to the fraction of a hogshead.

Ans. hhd.

5. Reduce $ofa farthmg to the fracnon ofa £.

Ans. Lpges

139. How do you reduce a denominate fraction from a lower to a
vh'i;hor denomination]. What is the first step? What the second?
hat the third ?
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6. Reduce § of a gallon to the fraction of a hogshead.
Ans. g3rhhd.
7. Reduce § of"a shilling to the fraction of a £. .
' Ans. £455.
8. Reduce {37 of a minute to the fraction of a day.
Ans. x@firgda.
9. Reduce £ of & pound to the fraction of a cuwt.

Ans. cwt.
10. Reduce } of an ounce to the fraction of a ton.

Ans. grbo T
CASB 1I.

140. To reduce a denominate fractlon from a hlgher .
to a lower denomination.

I. Consider how many units of the next lower denomina-

" tion make one unit of the given denomination, and place 1
under that number forming a second fraction.

II. Then consider how many units of the denohination
still lower make one unit of the second denomination, and
place 1 under that number forming a third fraction; and so
on, to the denomination to which you would reduce. ‘

III.. Connect all the fractions together, forming a com.
pound ractum, and then reduce it to a simple one by
Case

EXAMPLES.

1. Reduce 4 of a £ to the fraction of a penny.

In this examp}‘e 1 of l? ;l)ound OPERATION.
is equal to 3 of 20 shillings of 29 of 12—2004,
Butql shlllu;}g is equal tongl2 Ll i d
pence: hence 1 of a £=1 of 3P of }# =240d. Hence,
the reason of the rule is manifest.

2. Reduce $ciot. tQ the fraction of a pound.

. Ans. 43075,

3. Reduce 133 of a £ to the fractxon of a penny A

"140. What do you first do in reducing a denominate fraction \a
lower denomination? What next ’!6 What next!

1
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4. Reduce § of a day to the fraction of a minute.
~ Ans. 480m.
5. Reduce § of an acre to the fraction of a pole.
Ans. 43°P.
6. Reduce § of a £ to the fraction of a farthing.
Ans. 5180 far,
7. Reduce g3, of a hogshead to the fraction of a
gallon. Ans. 3gal.
8. Reduce v of a bushel to the fraction of a pint.
S Ans. 3ffpt.
CASE IIL

141. To find the value of a fraction in integers of a
less denomination.

I. Reduce the numerator to the next lower denomination,
and then divide the result by the denominator.
 IL. If there.be a remainder, reduce it to the denomina-
tion still less, and divide again by the denominator. Pro-
ceed in the same way to the lowest denomination. The
several quotients, being connected together, will form the
equivalent denominate number.

. EXAMPLES.
1. What is the value of ¢ of a £7
OPERATION.

We first bring the pounds to go
shillings. This gives the frac- —
tion 49 of shillings, which ig - | 3)40

equal to 13 shillings and 1 over. 13s....1 Rem.
Reducing this to pence gives the 12
fraction 32 of pence, which is 312
equal to 4 pence. 2d
Ans. 13s. 4d.

L4

141. How much is one-half of a £7 One-third of a shilling?
One-half of a penny? How much is one-half of a Ib. Avoirdupois?
One-fourth of a ton? One-fourth of a cwt.? One-half of a quar-
ter? One-fourth of a quarter? One-seventh of a quarter? One-

fourteenth of a quarter? One twenty-eighth of a quarter? How do
Yyou find the value of a fraction in integers of a \em dsnominationt

A
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What is the value of glb Troy? Ans. 90z 12pwt.
. What is the value of % of a cwt.? Ans. 1qr.61.
. What is the value of -g of an acre? Ans. 2R. 20P
. What is the value of } of a £? Ans. ——
. What is the value of § of a hogshead ?
. Ans. 52gal. 2qt.
7. What is the value of 138 of a hogshead ?
Ans. gal. qt.
8. What is the value of # of a guinea ? - Angh 4s. 8d.
9. What is the value of 3 of a I5. Troy ?
Ans. oz, puwt,
10. What is the value of £ of a tun of wine ?
. Ans. 3hhd. 31gal. 2qt

oo we

CASE 1V.

142. To reduce a compound denominate number to a
fraction of a glven denomination.

Reduce the given number to the Towest denomination
mentioned in it : then if the reduction is to be made to a
denomination still less, reduce as in Case II but if toa
higher denommatwn reduce as in Case I

EXAMPLES.
1. Reduce 4s. 7d. to the fraction of a &£.
We first reduce ] OPERATION.
the given number to 4s. 7d.=55d.
the lowest denomi- Then, 55 of <& of
nation named in it, | : 11’ jﬂ £nf
viz., pence. Then ns. £4%

as the reduction is to be made to pounds, a higher de-
nomination, w8 reduce by Case I.

2. What part of a pint is 2pk. 3qt. 2 .

We first reduce to quarts, this OPERATION.
being the lowest denomination 2pk. 3qt.=19qt.
named in it. We then reduce 19 of 2=38 pints
to the denomination of pints by of §=38 pints.
Case II.

142. How do you reduce a compo\md denominate nurcbet \o -
fraction of a given denomination ? %
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8 Reduce 2 feet.2 mches to the fraction of a yard.
Ans. 139d.
4. Reduce 8 gallons 2 quarts to the fraction of a hogs-
“head. - Ans. zhhd.

5. Reduce 1gr. 72b. to the fraction of a dram.
Ans.

. What part of a hogshead is 3¢t. 1pt.?  Ans. .
. What part of a mile is 6f2. Tin. ? Ans. gxbia.
. What part of & mile is 1 inch ? Ans. gxhge.
9. What part of a month of 30 days, is 1 hour 1 minute
-1 second ? Ans. —
10. What part of 1 day is 3kr. 3m.? - Ans. #8%.
11. What part is 3kr. 3m. of two days? Of 3? Of 4?
Of10?7 Of25?

® e

EXAMPLES IN REDUCTION.

1. Reduce § of a pound to the fraction of a cwt
2. If you study Arithmetic. ,-h— part of an hour, what
part is it of a week ? Ans. gyl
3. Bought.2 of a pint of filberts: what part of a hogs-
head ? Ans. g5
4. What part of a mile is 5} furlongs? ~ Ans. ——
5. Bought 37b. of cloves: what part of a ton ?
Ans. 53
6 If a fly steps § of a barleycorn, what part is it of a
league ? Ans. yridaee
7. If a stone covers $ of a square 1nct of land, what
part of an acre does it oggupy ? Ans. -53—6-5-5,“.
_ 8. Bought 4 of 3 pounds of raisins: what part of a
? Ans.

9. What part of a barrel is  of 5} of 6% of a pmt?
Ans

10. Whatpartofay risiof of%of 31 of an
hour? %‘a ol n’gﬂ‘l‘ _
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11. What is § of 2} of 400 bushels of wheat ?
Ans. 466§ bushels.

12. Reduce [ of a cwt. of sugar to the lower denomi.
nations. Ans. 3qr. 20b. 120z. 104dr.

. 13. I bought § of a hhd. of wine: how many gallons

did I buy ? Ans. 45.

14. Reduce 393 of a pound of laudanum to the lower

denominations. Ans. 23 3gr.

15. What is the value of {5 of an acre? Ans.

16. A goldsmith received § of a pound of gold: what

is the value? - Ans. 130z. 14pwt. 64gr.
17. What is the value of  of a chaldron of coal ?

18. What is the value of % of a yard ?
: : Ans. 2ft. 8in. 13bar.

19. A man travelled 4 of a mile: how many furlongs?
Ans.

20. Reduce % of a day to the lower denominations.
Ans. 12hr. 55m. 23%sec.

21. What is the value in grains of 4l pounds Troy ?
Ans. 5igr.

22. What part of an inch is ;15 of an Ell English ?
23. What partof a quartis z3sof atun? Aas. 13qt.
24. What is the value in gills of ¥ of li of 28 of a

Rhd. ? ns. 2016gi.
25. What part of a ton is 13cwt. 3qr. 20/b.?
, Ans. 278T.

26. What part of 4cwt. 1gr. 247b. is 3cwt. 8qr. 17/5. 2
27. What part of a pound Troy is 100z. 13pwt. 8gr.?
28. What part of & cord is 19f2. 11964%in.?
'29. What part of a mile is 18fur. %1rd. 18ft. 10in.
144 dar. ? Ans. 14185mi. -
30. What part of a year is 147da. 15kr. ?
: Ans. 333).
31. What part of a hogshead is 27gal. 3qt. \pt.%
16+ Amns.
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ADDITION OF VULGAR FRACTIONS.

143. Addition of integer numbers teaches how to.
express all the units of several numbers by a single
number. o : ’

Addition of fractions teaches how to express the value
of several fractions by a single fraction.. .

"It is plain, that we cannot add fractions so long as they
have different units: for, } of a £ and } of a shilling
make neither £1 nor 1 shi ling. :

- Neither can we add parts of the same unit unless they
are like parts; for } of a £ and § of a £ make neither
gofa £nordofa£. But}ofa£ and } ofa £ may
be added : they make 4 of a £. So, 1 of a £ and % of
a £ make 3 ofa £. .

Hence, before fractions can be added, two things are
necessary. ,

1st. That the fractions be reduced to the same denomi-
nation. ’

2d. That they be reduced to a common denominator.

CASE I.

144. When the fractions to be added are of the same
denominatiom and have a common denominator.

Add the numerators together, and place their sum over
the common denominator : then reduce the fraction to- its
lowest terms, or to its equivalent mized number.

. 143. What does addition of integer numbers teach? What does

addition of fractions teach? What two things are necessary before
fractions can be added? Can one-half of a £ be added to one-half
of a shilling without reduction? Can one-half be added to one-
fourth without reduction ? .

144. When the fractions are of the same denomination and have
a common denominpator, how do you find their sum? What is the
sum of one-third and two-thirds? Of three-fourths, one-fourth, and
four-fourths? Of three-fifths, six-fifths, and two-fifths? Of three-
sixths, seven-sixths, and nine-sixths? Of one-eighth, three-cighths,
and four-eighths?
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EXAMPLES.
- 1. Add }, %, §, and § together.

It is evident, since all the parts | OPERATION.
are halves, that the true sum will 143+4643=13
be expressed by the number of
halves divided by 2: that is, by
thirteen two’s. .

2. Add } ofa £, § of a £, and § of a £ together.

_ ] Ans. 3P of a £=£2}.

3. What is the sum of §+§+§+ %3 +4°? B
4. What is the sum of &+ &+ &+ +v%

' Ans.

Hence, % =sum.

CASE II.
145. When the fractions are of the same denorpination'
but have different denominators. .
Reduce compound and complex fractions to simple ones,

mired numbers to improper fractions, and all the fractions
& a common denominator. Then add them as in Case I.

EXAMPLES.
1. Add §, §, and % together. .
By reducing to a com- . | OPERATION.
mon - den;orhmator,, the | gx3 X 5=90 1s numerator.
mew fractions are 4 X 2 X 5=40 2d numerator.
$+H43+43=243, 2 X 3 X 2=12 3d numerator.
which, by reduding to | 2X3X5=380 the denominator.
the lowest terms be-
comes 4}}.
2. Add } of a £, 3 of a £, and § of a £ together..
Ans. £433=L155%=L£174%.

3. Add together 1, , 41, and 6}. Ans. 10348.
- 4. PFind the least common denominator (see Art. 137),
and add the fractions %, $, 4, and §. Ans. ——

1.45.» ‘H;v_v_do you add fractions which have different denominators?
How do you reduce fractions of different denominators to equivalent
fractiona- having a common denominator?
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5. Find the least common denominator and add %, 3,
{4, and 5. Ans, 1%,

146. When there are mixed numbers, instead of re-
ducing them to improper fractions we may add the whole
numbers and the fractlonal parts separately, and ‘then
add their sums.

1. Add 194, 6%, and 44 together.

, OPERATION.
Whole numbers. , Fractional parts.
194-64+4=29. -}+§+3"—10 11%45
Hence, 29+ 14%%=380,%, the sum.
2. Add 8}, 6%, 8%, and 65%. Ans. 84%8—3
CASE Il

147. When the fractions are of different denomina-
tions. *®

Reduce the fractions to the same denomination. Then
reduce all the fractions to a common denommator after
which add them as in Case I.

EXAMPLES.

1. Add £ of a £ to £ of a shilling.
4 of a £=% of 3P =40 of a shilling.
Then, ‘39-1--6- W+ =%s.=%s.=14s. 2d.
Or, the § of a shilling might have been reduced to the
fraction of a £ thus,
§of Lr=y55 of a £=41 of a £.
Then, 241 —48 of a £: which being re-
duced, gl?v;es ﬁs 2d+7, =H Ans. l4.§g 2.
2. Add } of a yard to § of an inch. -
Ans. 253yd. or 1445in.
3. Add § of a week 4 of a day, and g of au hour
together. Ans. da. kr.
4. Add % of a cwt., 8%7b., and 88%0z. to ether
® Ans. 2qrg 231b. 15503

- 146. How do you add when thers are mized ——
147. How do you add fructions of different dsnominutionen
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5. Add 1} miles, {, To. furlongs, and 30 rods together.
Ans. 1m. 3fur. 13rd.

148. The value of each of the fractions may be found
separately, and thelr several values then added. .

EXAMPLES.
1. Add 3 of a year, % of a week and ‘} of a da.y to-
gether
3 of a year =3 of+ days_219 days. -
-} of a week=} of 7 days 2 days 8 hours.
tofaday = - - - = - 8hours.
Am '221da._11hr.

2. Add 3 ofa yard 3 of a foot, and § of a mile to-

gether. Ans.  yd. ft. - in.
3. Add}ofacwt ‘-,3 of a Ib., 130z., and  of a cuwt.

6l5. together.. . - . P Am Lcwt. 2gr. 20b. 130z.

:» EXAMPLEBS IN ADDITION.

. 11 bought 227 bushels of wheat at one time, 19,5 at
.ancther, and 333 at another : how much did I buy in vall ¢
' Ans. T15333bu.
2. What is the sum of 26&, 18%, 193, 134, and 1321 ?
3. A farmer owns three farms; the first contains
4713} acres, the second 71443, and the third 1813: how
many acres in all ? Ans. 1368-6-} acres.
. 4. Bought } of 3} of 5cwt. of sugar at one time; at
another, tof of. 6cwt. ; .at another, } of $ of Bcwt
how much did I buy in all? Ans. 2033}cwt.
5 What is the value of 4 of a ton, and Y of a cwt. ?
jm 12cwt. 1qr. Tlb. 133o0z.
6. How far is § of a mile and {4 of a furlong ?
7. A man travelled 283 miles the first day; 834 the
second day, and 294 miles the third day: how far did
he travel in all?  * Ans. 90mi. 4fur. 15rd. 3. 11}in.

148. How may fractions of different denominations e a3d=d oy
the second method ?
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8. ‘Add 5§ days and 52,% minutes together, and give
the whole time. ns. 5da. 20hr. 52m. 15§3sec. -
9. What is the entire weight of $cwt. 85/b. and
3,50z 2 Ans. 2qr. 16/b. Soz. 85:dr.
10. Find the value of } of a year, } of a day, 4 of §

of an hour, and } of £ of a minute. Ans.

11. Bought 3 pieces of cloth ; the first contained iof
3 ofi- of 2 yards; the second } of § of 5; and the third
3 of 3 of 4 : what did they all contain ?
Asns. 2yd. 2gr. 1ina.
12. Add together 3, 3,13, and 185%. ~ Ans. 3143}
13. Add together 1%, 12, 1, and 8. Ans. 433,
14. Add together 384, 18}, and 93. : Aas. —
15. Add together 62, 133, 174%, and 132§. .
- Ans. 16953
16. Add together 4 of a week, } of a day, and one
hour. Ans.
17. Add together 11cwt. 173#b. and 7$oz.
. Ans, lcwt. 1qr. Tlb.Tyd50z.

SUBTRACTION OF VULGAR FRACTIONS.

- 149. Tt has been shown that before fractions can be
added together, they must be reduced to the same unit
and to a common denominator. The same reductions
must be made before subtraction.

SusrracTioN of Vulgar Fractions is the process of find-
ing the_difference between two fractions.

o , CASE L.

150. When the fractions are of the same denomina-
tion and have a common denominator.

149. Can one-third of a shilling be subtracted from one-third of a
£ without reduction? Can one-sixth of a shilling be subtracted
from one-fifth of a shilling? What reductions are necessary before
subtraction? What is subtraction ?

150. How do you subtract fractions which have & common unit
and the same denominator ?

N\
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Subtract the less numerator. from the grealer and place
the. difference over the common denominalor. '

EXAMPLES.

1. What is the difference between £ and 3 ?
Here we have 5—8=2: hence, 2=the difference.
2. What is the difference between 3§ and 487%.

ns. %%

3. From 33§ take 43. ~ Ans.  }8%.

4. From $327% take }$21. : Ans. .

5. From 13308 take §37. Am, x}g;z.
: CASE II.

‘151. When the fractions are of the same denomina-
tion, but hgve different denominators.

Reduce mized numbers to improper fractions, compound
and complex fractions to simple ones, and all the fractions
L a common denominator : then sublract them as in Case I.

. EXAMPLES. .
1. Whiat is the difference between § and }?
Here, §—}=5—3%=3=4 answer.
2. What is the difference between 12} of 4 and 2?
o v Ans. &

3. What is the difference between 24 of a £, and % -
ofa £? ' ' Ans.

4. From } of 6, take }$ of . ‘Ans. 13.

5. From 4 of 3 of 7, take § of §. Ans.

6. From 37}, take 3% of }. Ans. 3657

: CASE IIL

162. When the fractions are of different denomina-
tions.

151. How do you subtract fractions which have the same unit but
different denominators? What is the difference between one-half
and one-third?

152. How do you subtract fractions which are of different densm-
inations ?
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Reduce the fractions 1o the same denomination : then
reduce them to a common denomsnator, after which subtract:
as in Case I.

EXAMPLES. ,
1. What is the difference between 4 of a £ and § of
a shilling ? v
} of a shilling=} of Jy=45 of a £.
Then, 3— Fo=83—do=%5 of a £=0s. 8d.
2. What is the difference between } of a day and #

of a second ? "~ Ans. 11hr. 59m. 593sec.
3. What is the difference betWeen $ of a rod and 3 of
an inch ? *Ans. 10ft. 117111.

4. From 13}-of a b. Troy weight, take 4 of an ounce.
5. What is the difference between y% of a. hogshead,
and %5 of a quart? Ans. 16gal. 2qt. 1pt. 35%gi.
6. From } of a £ take 3 of a shilling. Ans, —
7. From {oz. take -Z-pwt Ans. 11pwt. 3gr.
8. From 4-7-cwt take 44%75.
. Ans. 4cwt. 1gr. 120b. 150z. Sidr.

GENERAL EXAMPLES.

1. From £ of an ounce take  of a puwt.

Ans. 6puwt. 15gr
2. Take } of a day and } of 4 of 3 of an hour from
3% weeks. Ans. —

3. A man engaged to work 41 days, but was absent
by indisposition 6% ddys: how many days did he work?

Ans. 34y% days.
4. What remains of a hogshead of vinegar if } of it
has leaked out? . - Ans. ——

5. A man has travelled 4ms:. lfur 24rd.: how much
farther must he go in order to make6} miles ?

Ans. 2mi. 2fur. 16rd.

6. From 1 take {%%. Ans. ——

7. From 9 take 1%. : Ans. 7}.

8. From § of a degree take § of a mile. Awa. —
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9. Take  a square foot from 4 g2 of an acre.
‘ 1R. 18P. 5yd 4ﬂ

10. A man s0ld }§ of a house to one man, & to an-
other, and 4- to another: what part did he still own ?

11. One man bought } of ﬂcwt of iron, another } of
3c:wt. how much did one buy more than the other ?

5t " Ans. 8339} drams.
12. From } of 12, take £ of }. Ans. —-
13. From 3 of 1} of 7, take § of 3. Ans. 43,
14. From 75/, take } of 85. = = Ans. —
15. From 1} of a £ take £ of a shilling.
Ans. £1 9s. 3d
16. From 1}oz. take Ipwt. Ans.

17. From 8§cwt. take 4:5575. . -
Ans. 8cwt. 3¢r. 51b. 120z. 153%dr.

18. From 3§Zb Troy weight, take 1oz. Ans.
19. What is the dlﬂ'erence between 14 rods and -} of

aninch? - Ans. 21ft. 11713.

20. From 7—-‘5 take ﬁ. Ans, ——
b33 44

21. From $$ib take 343 Ans. ——

MULTIPLICATION OF VULGAR FRAGTIONS.

153. John gave { of a cent for an apple. How much
"must he give for 2 apples? For 3 apples? For 4?
For5? For6? For7?! For8! For9?
Charles gave § of a cent for a peach. How much
must he give for 2 peaches? For 3? For 4?2 ? For 5?
For 6?

: CASE I.
154. To multiply a fraction by a whole number.

Multiply the numerator, or divide the denominator by the
whole number.

154. How do you mualtiply = fraction by a whole nardber’y
17
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.
EXAMPLES ILLUSTRATING PRINCIPLES.

1. Multiply the fraction § by 4.
When we propose to " OPERATION.
multiply a fraction by a §x4=2P=5§=2};

whole number, it is re- by dividing the d
quired to take;h‘e fraction - i:agr b;l:;l,ngve lfav:nom

as many times as there

are umtz in the multiplier, . §x4=,8=5=2}
which may be done by mul- |

tiplying the numerator (ART. 118), or by dividing the
denominator (ArT. 121).

2. Multiply 3% by 12. o :Am. 34
3. Multiply 47 by 7. ‘ Ans. 65.
4. Multiply L% by 9. “Ans. 1518
5. Multiply 11357 by 5. . - Ans.  —
6. Multiply 3£2 by 49. Ans. 124}4.

155. When we multiply by a fraction it is required
to take the multiplicand as many times as there are
units in the fraction.
~ For example, to multiply 8 by $ i is to take 8, 3 times;
that is, to take $ of 8, which is 6.

Hence, when the multiplier is less than 1 we do not take
the whole of the multiplicand, but only such a part of it as
the fraction is of unity. For example, if the multiplier
be one-half of unity, the product will be half the multi-
plicand : if the multiplier be 4 of unity, the product will
be one-third of the multiplicand.” Hence, t  multiply by
a proper fraction does not imply increase, as in the multi-
plication of whole numbers. The product will ahways be
such a part of the multiplicand as the multiplier is of unily.

155. What is required when we multlplg by a fraction? What
is the product of 8 multiplied by one-half? By one-fourth? By one-
eighth? By three-halves? By six-halves? :What is the product
of 9 multiplied by one-half? By one-third? By one-sixth? By
one-ninth? When the multiplier, is less than 1, how much of the
multvphcand is taken? Does the multiplicand b) a proper fraction

imply increase? What part of the multiplicand s Wos product ?
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CASE II.
156. To multiply one fraction by another.

Reduce all the mized numbers to improper fractions, and
all compound fractions to simple ones : then multiply the
numeralors together for a numerator, and the denomsnators
togethcr for a denominator.

EXAMPLES ILLUSTRATING PRINCIPLES.
1. Multiply § by §.

In this example $ is to be OPERATION.
taken § times. Thatis, £ is 38 —3x5xi=15
first m.{be multiplied by and —2T i b=

the produet divided by 7, a result which is obtained by
multiplying the numerators and denominators together.

2. Multiply } of # by 8}.

We first reduce the OPERATION.
compound fraction to the pofi=2,
snple one g and 4=y

e mixed num

uivalent fraction 3f ; Hence, 5 X ¥ =1y =1%
e?ter which, we multi ly | Ans. 1§.
the numerators and denominators together

3. Multiply 5} by §. Ans. 3}=3.

4. Multiply {3 by § of 9. Ans. 844,

5. Multiply % of 3 of } by 15}. Ans. 4.

6. Multiply § by g-of—g- ~ Ans. ——

7.- Required the product of 6 by £ of 5. Ans. 20.

8. Reqmred the product of 4 of $ by § of 34

ns. 31
9. Required the product of 33 by 4}$. AM 14}}{-
10. Required the product of 5, §, # of }, and 4}.

11. Requu’ed the product of 4}, 3 of }, and 184.
Ans.

12. R,equlred the product of 14, §, $ of 9, and 63.

156. What is the product of one-sixth by one-seventh? Of three-
fourths by one-half? Of six-ninths by three-fifths? Give the general
rule for the multiplication of fractions.
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1567. In multiplying by a mixed number, we may first
multiply by the integer, then multiply by the fraction,
and then add the two products together. This is the
best method when the numerator of the fraction is 1.

EXAMPLES.
1. Multiply 26 by 33. OPERATION.
: 26
We first multiply 26 by 3: the ’ 3
product is 78. Afterwards we 78
multiply 26 by § : the product is 26 x §=13
13: hence the entire product is 91. —_—
91 Ans.
2. Multiply 48 by 8}. OPERATION.
' 48 x 8=3884
We first multiply by 8, and . 48x3= 8
then add a sixth. Ans. 392
3. Multiply 67 by 945, Ans. 6085
4. Multiply 842 by 7}. : Ans. 5987%.
5. Multiply 8756 by 33. Ans. 12019},
6. Multiply 2056 by 5}. - Ans. —
APPLICATIONS.
1. What will 7 yards of cloth cost at $3 per vard ?
Ans. $
2. What will 32 gallons of brandy cost at 81* per
gallon ? Ans.

3. If 11b. of tea cost $1}, what will 614b. cost ?
4. What will be the cost of 174 yards of cambric at
2} shillings per yard ? ..+ Ans. £2 3s. 9d.
5. What will 15113 barrels of cider come to at $3 per
barrel 2 - Ans. 8455;.
6. What will 33 boxes of raisins cost at 8? per box ?
$8.75.
157. How may you multiply by u mixed number? When is this

the best method ?

N\
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7. What will 16} barrels of sugar cost at 17} dollars

per barrel ? Ans.
8. What will 33 cords of wood cost at $32 per cord ?
ns. $144%.
9. Multiply 4 bushels by £ of 7. Ans. 3 bu.
10. A man bought 2of3ofa shlp what part did he
buy ? Ans.

11. How much is 1 of 2} times 8 dollars? Ans. 3%.
12. How far will a man travel in 17 hours if he
goes at the rate of 95 miles an hour ? Ans.
18. How many mlles are ]20- of 7 miles, multiplied by
Hof 8752 Ans. 4031m:.
14. What will 293 tons of gravel cost at 1} dollar a
ton ? Ans.
15. T own ¢ of a ship, and sell } of 1 of my share:
what part is it of the whole ? Ans. .
16. What will 237 pounds of lead cost at »% dollar a
pound ? : ns. 158%.
17. What wxll § cords of wood cost at 53 dollars a
cord ? ns. $54;. .
18. A merchant sold 373} hogsheads of vinegar for
17§ dollars a hogshead : what did it come to ?
19 Sold £ of 94cwt. of sugar for  of 17 dollars a cwt. :

what did it come to ? Ans. $78%.
20. Sold § of 2 of 2632. of rice for § of 2% of 10}
cents a pound : what did it come to ? t Ans. 835

.
DIVISION OF YULGAR FRACTIONS.,

158. We have seen that division of entire numbers
explains the manner of finding how many times a less
number is contained in a greater.

In division of fractions the divisor may be larger than
the dividend, in which case the quotient'will be less
than 1. For example, divide 1 apple into 4 equal

rts.
paHere it is plain that each part will be §; or thet the
dividend will contain the divisor but X times.

17*
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Again, divide  of a pear into 6 equal parts.

If a whole pear were divided into 6 equal parts, each
part would be expressed by 3. Butsince the half of the ’
pear was divided, each part will be expressed by } of {,
or 4. . :

In the division of fractions we should note the follow-
ing principles: :

1st. When the dividend is just equal to the divisor,
the quotient will be ‘1. . :

2d. When the dividend is greater than the divisor, the
quotient will be greater than 1. .

8d. When the dividend is less than the -djvisor, the
quotient will be less than 1. .

4th. The quotient will be as many times greater than
1, as the dividend is greater than the divisor. .

5th. The quotient will be us many times less than 1, as
the dividend is less than the divisor. :

CASE I.
159. To divide a fraction by a whole number.
Divide the numerator or muliiply the demominator by the
whole number.

EXAMPLES. -

1. Divide § by 2. '

In the first operation we - - OPERATION.
divide the fraction by mul- 4 4 4 3
tiplying ‘the denominator | 37 “=3% 3 6 8
(ArT. 120): in the second .| ° Z ' 3;2 26 3
we divide the numerator or —=-2=—_=~—.

(ArT. 119), giving the same
result in both cases. I

158. What does division of whole numbers explain? In division
of fractions, may the divisor exceed the dividend? How will the
quotient then compare with 1?7 If an apple be divided into 2 equal
parts, what will express each part? If half an apple be divided into
4 equal parts, what will express one of the parts? What is ohe-half
of one-half? What is one-sixth of one-half? What principles do
you note in the division of fractions?, When will the quotient be 17
When greater than 1? When will the quotient be less than 17
When greater than 1, how many times greater? When less than 1,

how many times less?
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‘2. Divide 3§ by 9. Ans. Sfs=+.
8. Divide 445 by 15. Ans. $38=41.
4. Divide $}%§ by 19. Ans. A
5. Divide (&% by 15. Ans. —_—
6. Divide 3§ by 8. Ans. =%
7. Divide § by 37. Ans. e

CASE II.

160. To divide one fraction by another.

FIRST METHOD OF PROOF.

Let it be required to divide 4 by 2.
The true quotient will be expressed by the complex

fraction i , ‘

Let the terms of this fraction be now multiplied by
the denominator with its terms inverted: this will not
alter the value of the fraction (Art. 122), and we shall
then have, S

8 8 | . v

%-%—_-%-?—xs} =%j-§§=}%x§=§=quoﬁent.
. F IXI . 1 ) . ‘
It will be seen that the quotient is obtained by simply
multiplying the numerator by the denominator with its
terms inverted. This quotient may be further simplified
by cancelling the common factors 6 and 8, giving 4 for
the true quotient. ' S

SECOND $ETHOD OF PROOF.

Let 'us first divide the dividend by OPERATION.
5. This is done by multiplying the 19:5=70
denominator (ArT. 120), which gives L5 X8=,£%.
%- Butthe divisor being but § of | —————

159. In how many ways may a fraction be divided by a whole
number? .

160. How do you divide one fraction by another? How may the
quotient of one fraction divided by another be expressed? If any
fraction be multiplied by the fraction which arises from inverting its
terms, to what will the product be equal? In the second method of
proof, after dividing by 5, is the quotient 100 sma\l ot oo \arge, vl
how much? How then do you find the trus quotientt
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5, this quotient is 8 times too small, since the ‘eighth.of
a number- will be contained in the. dividend 8 times more
than the number itself. Therefore, by multiplying &f%
hy 8, we obtain %% for the true quotient.

Hence, to divide one fraction by another,

Reduce compound and complex fractions to simple ones,
also whole and mized numbers to improper fractions : then
multiply the dividend by the divisor with its terms inverted,
and the product reduced to its simplest terms will be tlw

quotient :ought
EXAMPLES. S
1. Divide } by }. . Ans, .t
2. Divide 3% by 3. Ans. 291
3. Divide 16} of } by 4}. ‘ . Ans. 133.
4. Divide 44, by $13. - Ans.  —
5. Divide 371} by 744, . Ans. 153801.
6. Divide #4 by 1335. Ans. 303943, .
7. Divide 3 of 4 by § of 3. . Ans. 3
8. Divide 5 by 4. : Ans. —
9.- Divide 5205} by £ of 91. - Ans. 713.
10. Divide 100 by 47. . 7 dAns. . 20%3.
11. Divide % of by 4. Ans. £3.
12. Divide § of 50 by 4}. Ans. | ——
13. Divide 14} of § by 3} of 6. - Ans. - RS,

14. Divide 34} by ::é; ® A, 583335

APPLICATION 8.

1. If 70b. of sugar cost T? of a dollar, what is the price
per und ?
73—7— i of 81; or A% of 290 cents_ltoo__g,,a'

Ans.
2. If 3 of a dollar will pay for 10-}’5 of nails, how
much is the price per pound ? ns. §
8. If 4 of a ys.rd of cloth cost 83, what is the price

per yard? ... Ana. 3L,

A
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4. If $21} will buy 74§ barrels of apples, how much

are they per barrel ? Ans. 8254,
5. If 44 gallons of molasses cost $2§, how much is it
per quart ? Ans.
6. If 1}hhd. of wine cost $250}, how much is the
wine per quart ? ‘ Ans. 83533 =88dcts.
7. If eight pounds of tea cost 7§ of a dollar, how
much is it per pound ? Ans. 955cts.

8. In 8} weeks a family consumes 1853 pounds of
butter : how much do they consume a week ?

Ans. 198275,

9. If a piece of cloth containing 1763 yards costs

83758, what does it cost per yard ? Ans.
10. If I pay f dollar a pound for tea, how many
pounds can I have for 4234 dollars ? Ans. 48967b.

11. Bought flour at 7§ dollars a barrel, and laid out
129 dollars for the article : how many barrels did I buy ?

Ans. 1643.
12. Paid 6664 cents for marbles at 6 cents apiece:
how many did I buy ? - ‘ Ans. 111},

13. If raisins are 28}} cents a pound, how much can
I have for 17 cents ? R Ans. —
14. How many barrels of flour can I buy for 1613
dollars if I pay 143 dollars a barrel? Ans. 113§3ybar.
15. Divide 5205} dollars among 4 of 90 persons:
what will each have ? - Ans. 12845
16. At 27 dollars an acre, how much land can I buy
for 44 of a dollar? Ans. 115 acre.
17. How many apples can I buy for 2} of } of 2 cents,
if I pay 4 of 24 of % cents apiece ? Ans. 25%.
18. Bought % of a lot of land for 5040 dollars, and
having sold § of what was bought, I gave 3 of the re-
mainder to a charitable society, and divided the residue
among 9 poor persons: what was the share of each ?
Ans. 37%.
19. Of an estate valued 15000 dollars, the widow has
}, the oldest son £ of remainder, and the residue was di-
vided among 9 children: what was the share of each ot
the 9 children ? Ans. SN
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DECIMAL FRACTIONS. -

161. If the unit 1 be divided into 10 equal parts, the
parts are called tenths, because each part is one-tenth of
unity.
Ify the unit 1 be divided into one hundred equal parts,
the parts are called hundredths, because each part is one
hundredth of unity. : :

If the unit 1 be divided into one thousand equal parts,
the parts are called thousandths, because each part is one
thousandth of unity : and we have similar expressions
for the parts, when the unit is divided into ten thousand,
one hundred thousand, &c., equal parts.

The division of the unit into tenths, hundredths, thou-
sandths, &c., forms a system of numbers called Decimal
Fractions. They may be written thus:

Four-tenths, - - - - - 15
Six-tenths, - - - - - - 5
Forty-five hundredths, - - . - 25
125 thousandths, - - - - S ¥ 1
1047 ten thousandths, - - . - 47

- From which we see, that in each case the denominator
ives denomination or name to the fraction; y».u is,
etermines- whether the parts are. tenths, hundredths,

thousandths, &c. ‘ .

162. The denominators of decimal fractions are sel-
dom set down. The fractions are usually expressed by
means of & comma, or period, placed at the left of the
numerator. C

161. When the unit 1 is divided into 10 equal parts, what is each
part called? What is each part called when it is divided into 100
equal parts? When into 1000? Into 10,000, &c.? How are de-
cimal fractions formed? What gives deromination to the fraction?

162. Are  the denominators of decimal fractions generally set
down? How are the fractions expressed 1 Is the denominator un-
derstood? What isit? What is the place next the decimal point
called? The next? 'The third, &e.!” Which way are decimals

numerated ?
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Thus, - - iswritten - - 4

& - - - - . @&

AT . . . . . 1047

This manner of writing decimal fractions. is a mere
language, and is used to avoid the inconvenience of
writing the denominators. The denominator, however,
of every decimal fraction is always understood. Itisa
unit 1 with as many ciphers annexed as there are places
of figures-in the numerator.

The place next to the decimal point is called tenths ;
the next place to the right, the place of hundredths ; the
next, the place of thousandths; and so on, for places
further to the right, according to the following table.

DECIMAL NUMERATION TABLE.

k]
~
£f 4
85 B
sl
s1isiis
CEEEEEE]
EmEEnEs |
.4 . is read 4 tenths.
64 - - 64 hundredths.
.064 .- 64 thousandths.
6754 - - 6754 ten thousandths.
01234 - - . 12384 hundred thousandths.
007654 - - 7654 millionths.
0043604 - - 43604 ten-millionths.

163. Let us now write and numerate the following
decimals.

163. Does the value of a figure depend upon the place which it
occupies? How does the value change from the left towards the
right? What do ten parts of any one place make? How do they
increase from the right towards the left? How may whole numbers
be joined with decimals? What is a number called when compeeed
partly of whole numbers and partly of decima\at
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Four-tenths, -, - -
Four hundredths, - -
Four thousandths, - -
Four ten-thousandths, - 4
Four hundred thousandths, 04
Four millionths, - - - 004
Four ten-millionths, - 0004.
Here we see, that the same figure expresses different
values, according to the place which it occupies.

4
0
.0
0
0
.0
.0

COCOO ™
COOCOw

But 5 of Ys isequalto 55 =-04
B N S Toos=-004
- fof e - - - Tods5=-0004
- P5of qedss - - - Tocews=-00004
- oof roehes - - - Tooeoso=-000004
- Y5 of Tooasos - - - Tooogoos =-0000004.

Therefore the value of the parts of a unit, expressed by
the different figures in passing from the left to.the right,
diminishes in a tenfold proportion.

Hence, ten of the parts in any one of the places, are
equal to one of the parts in the place next to the left;
that is, ten thousandths make one hundredth, ten hun-
dredths make one-tenth, and ten-tenths a unit 1.

This law of increase from the right hand towards the
left, is the same as in whole numbers; therefore,

Whole numbers and decimal fractions may be united by
placing the decimal point between them. Thus,

‘Whole numbers. Decimals.
i %
3

g z'§ Eg i
= < s 85 2
LN 2152543
s 21855 % s3§3 8%+
S ENEEFEELE RS NI
S
838363 064109AT%918
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A number composed partly of a whole number and
rtly of a decimal, is called a mixed number.
Wrrite the following numbers in figures, and numerate

- 1. ‘Forty-one, and three-tenths. 41.3.
2. Sixteen, and three millionths.. 16.000008.
-3. Five, and nine hundredths. 5.09.
‘4. Sixty-five, and fifteen thousandths. 65.015.
5. Eighty, and three millionths. 80.000008.
6. Two, and. three hundred mijllionths.

7. Four hundred and ninety-two thousandths.
8. Three thousand, and twenty-one ten thousandths.
9. Forty-seven, and twenty-one ten thousandths.

10.. Fifteen hundred and three millionths. R
11. Thirty-nine, and six hundred and forty thousandths,
12. Three thousand, eight hundred and forty millionths.

13. Six hundred and fifty thousandths.

14. Fifty thousand, and four hundredths.

15. Six hundred, and eighteen ten thousandths.

16. Three millionths. - o ’

17. Thirty-nine hundred thousandths.

164. The denominations of Federal Money will cor-
respond to the decimal division, if we regard 1 dollar as
the unit. For, the dimes are tenths of the dollar, the
cents are hundredths of the. dollar, and the mills, being
tenths of the cent, are thousandths of the dollar. '

EXAMPLES.

1. Express $16, 3 dimes 8 cents and 9 mills deci-
mally. , ‘ Ans. $16.389.
2. Express $95, 8 dimes 9 cents 5 mills dci;:imally.

ns.
3. Express $107, 9 dimes 6 cents 8 mills decimally.
' ' Ans. $107.968.

164. If the denominations of Federal Money be expressed deci-
mally what is the unit? What part of a dollar is 1 dime? What
part of a dime is a cent? What part of a cent i a will Wwan
part of a dollaris 1 cent? 1 mill?

18
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4. Express $47 and 25 cents decimally. :
. 'Au‘- 847-25.
6. Expréss $39,39 cents and 7 mills decimally.

Ans. $39.397.
6. Express $12 and 3 mills decimally.. Ans. ——
-7. Express $147 and 4 cents decimally.
v Ans. 8147.04.
.8. Express $148, 4 mills decimally. Ans. $148.004.
9. Express four dollars, six mills decimally. .

165. A cipher is annexed to a number, when it is
placed on the right of it. If ciphers be annexed to the
numerator of a decimal fraction, the same number of
ciphers must also be annexed to the denominator ; -for
there must be as many ciphers in the denominator as
there are places of figures in the mumerator (A=xr.
162). The numerator and denominator will therefore
have been multiplied by the same number, and conse-
quently the value of the fraction will not be changed
(ArT. 122). Hence, B B c

Annexing ciphers to a decimal fraction does not aller its
value. v ‘

‘We may take as an example, .3=1%,. If now we an-
nex a cipher to the numerator, we must, at the same
time, annex one to the denominator, which gives,

.80 = %% by annexing one cipher,
.800 = £°% by annexing two ciphers, |

-3000=y3%"" all of which are equal to y%;=.3.
Also, .5:&:.50:%:.500:1—5&%.
Also, .8=.80=.800=.8000==.80000.

166. Prefixing a cipher is placing it.on the left of a
number. If ciphers be prefixed to the numerator of a
decimal fraction, the same number of ciphers must be
annexed to the denominator. Now, the numerator will

165. When is a cipher annexed to a number? Does the annex-
ing of ciphers to a decimal alter its value? Why not? What does
three-tenths become by annexing a cipher? What by annexing two
ciphers? Three ciphers? What does .8 become by annexing a ci-

pher? By annexing two ciphers? By sunexing thres tighers?
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remain unchanged while the denominator will be in-
creased ten times for every cipher which is annexed,
and the value of the fraction will be decreased in the
same proportion (ArT. 120). Hence,
Prefixing ciphers to a decimal fraction. diminishes its
value ten times for every cipher prefized. o
Take, for example, the fraction .2=+;. -
.02 = %3 by prefixing one cipher,
.002 = %% by prefixing two ciphers,
.0002 =20 2% by prefixing three ciphers:
in which the fraction is diminished ten times for every
cipher prefixed. '

ADDITION OF DECIMAL FRACTIONS.

167. It must be recollected that only like parts of the
same unit can be added together, and therefore in setting
down the numbers for agdilion the figures occupying
places of the same valye must be placed directly under
each other. ) R

_The addition of decimal fractions is then made in the
same manner as that of whole nymbers, .
For example, add 37.04, 704.3, and .0376 together.

In this example, we place the tenths OPERATION.
under tenths, the hundredths under 37.04
huldredths, and this brings the decimal - |.  704.3
points and the like parts of the unit ~ .0376
directly under each other. We then | 741.3776

add as in whole numbers.

166. When is a cipher prefixed to a number? When prefixed to
a decimal, does it increase the numerator? Does it ‘increase the de-
nominator? What effect then has it on the value of the fraction?
What do .5.become by prefixing a cipher? By prefixing two ci-
phers? By profixing three? ‘What do .07 become by prefixing a
cipher? By prefixing two? By pteﬁxing three 7 By prefixing four?.

167. What parts of unity may be added together? How do you
set down the numbers for addition? How will the decimal points
fall? How do you then add? How many decimal places Ao you
point off in the sum ?
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- Hence, for the addition of decimal numbers,

1. Set down the numbers to be added so that figures oc-
cupying places of the same value shall fall directly under
each other.

1. Then add as in simple numbers and point off in the
sum, from the right hand, so many places for decimals as
are equal o the greaiest number of places in any of the
added numbers.

EXAMPLES.

1. Add 4.035, 763.196, 445.3741, and 91.3754 to-
gether. . Ans. —
2. Add 365.103113, .76012, 1.34976, .3549, and
61.11 together. Ans. 428.677893.
8. 67.4074-97.0044-4+4.64-.064.3=169.371.
4. .0007+41.0436+.44.054.047=1,5413. v
5. 0049+47 04264 37.04104-360.0039-=-444.0924.
6. What is the sum of' 27, 14, 49, 126, 999, .469,
and .2614 ? Ans 1215 7304.
7. Add 15, 100, 67, 1, 5, 33, .467, and 24.6 together.
8. What is the sum of 99, 99, 31, .25, 60.102, .29,
and 100.347? ‘ Ans. —
9. Add together .7509, .0074, 69.8408, and .6109. °
10. Required the sum of twenty-nine  and 3 tenths,
four hundred and sixty-five, and two hundred and twenty-
one thousandths. - Ans. —
11. Required the sum of two hundred dollars one dif
three cents and nine mills, four hundred and forty dollars
nine mills, and one dollar 6ne dime and one mill ?
Ans. $641.249, or 641 dollars'2 dimes 4 cents 9 mills.
12. What is the sum of one-tenth, one. hundredth, and

one thousandth ? - Ans. ——
13.. What is the sum of 4, and 6 ten-thousandths ?
Ans. 4.0008.

14. Required in dollars and decimals, the sum of one
dollar one dime one cent one mill, six dollars three mills,
four dollars elght cents, nine dollars six mills, one hun-
dred dollars six dimes, nine dimes one mill, and eight

dollars six cents. - Ava. —
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16. What is the sum of 4 dollars 6 cents, 9 dollars 3
mills, 14 dollars 8 dimes 9 cents'1 mill, 104 dollars 9
dimes 9 cents 9 mills, 999 do]]ars 9 dimes 1 mill, 4 mills,
6 mills, and\l mill ?- ; Ans. 31132 365.

16. If you sell one piece of cloth for $4,26, another
for 5,075, and another for $7,0025, how much do you

get for all ? . 816,3275.
17. What is the amount of $15l 7, $70 602 $4,08,
and $807,2659 ? : Am $1033, 6279.

18. A man received at one time $13,25; at another
88,4; at another $23,051; at another $6; "and at an-
other $0,75: how much did he receive in all?

Ans. $51,451.

19. Find the sum of twenty-ﬁve hundredths, three
hundred and sixty-five thousandths, six tenths, and nine
millionths. Ans.

20. What is the sum of twenty-three millions and ten,
one thousand, four hundred thousandths, twenty-seven,
and nineteen mlllmnths, seven, and five tenths ?

Ans. 23001044.500059.

21 What is the sum of six millionths, four ten-thou-
sandths, 19 hundred thousandths, sixteen hundredths,
and four tenths ? ) Ans.

SUBTRACTION OF DECIMAL FRACTIONS.

168. Subtraction of Decimal Fractions is the process
of finding the difference between two decimal numbers.

Let it be required from 3.275 to take .0879

In this example a cipher is annexed to | OPERATION.
the minuend to make the number of de- 3.2750
cimal places equal to the number in the -0879
subtrahend. - This does not alter the. | - ~371871

value of the minuend (ArT. 122).
‘Hence, for the subtraction of decimal numbers,

168. What does subtraction teach? How do you set down the
numbers for subtraction? How do you then subtractl Teow wawny
decimal places do you point off in"the remainder?

1
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. 1. Set down the less number under the greater, so that
figures occupying places of the same value shall fall di-
rectly under each other. -

II. Then subtract as in simple numbers, and point of
wn the remainder, from the right hand, as many places for
decimals as are equal to the greatest number of places in
either of the given numbers.

EXAMPLES.

1. From 8295 take .0879. Ans. 3294.9121,

2. From 291.10001 take 41.375. Ans. 249.72501.

3. From 10.000001 take .111111. Ans. 9.888890.

4. From three- hundred and ninety-six, take 8 ten-
thousandths. Ans, ——

5. From 1 take one thousandth. Ans. .999.
. From 6378 take one tenth. Ans. 6377.9.
. From 365.0075%ake 3 millionths.

Ans. 365.007497.
. From 21.004 take 97 ten-thousandths. Ans. ——
. From 260.4709 take 47 ten-millionths.
Ans. 260. 4708953
10. From 10.0302 take 19 millionths."
Ans. 10.030181.
11. From 2.01 take 6 ten-thousandths. Ans.

12. From thirty-five thousands, take thirty-five thou-

© @ -

sandths. Ans. 34999.965.
13. What is’ the difference between 4262.0246 and
23.41653 ? Ans., ——

14. From 846.523120 take 219.691245943.
Ans. 126.831874057.
156. From 64.075 take .195326. Ans, ——
16. What is the difference between 107 and .0007 ?
, Ans. 106.9993.
17. What is the difference between 1.5 and .3785 ?
18. From 96.71.take 96.709. Ans. .001.
19. From forty-three, and seventy-five thousandths,
take eight, and twenty-three millionths. Ava.
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MULTIPLICATION OF DECIMAL FRACTIONS.

~ 169.—1. Multiply .37 by .8. .
We may first write ,87=T;, and 8=4.

If, now, . we multiply the fraction OPERATION.
55 by 1% we find the product to be B1=3%
-a‘o"ﬁr; the number of ciphers in the 8= &

enominator of this product is equal to 206=2%

the number of decimal places in the
two factors, and the same will be true
for any two factors whatever.

2. Multiply .8 by .02.

OPERATION.
3 X.02=% X %% =155 =006 answer. v
Now, to express the 6 thousandths decimally, we have
to prefix two ciphers to the 6, and this makes as many
decimal places in the product as there are in both multi-
plicand and multiplier.
- Therefqre, to multiply one decimal by another,
Multiply as in simple numbers, and point off in the
product, from the right hand, as many figures for decimals
.as are equal to the number of decimal places in the multi-
Pplicand and multiplier ; and if there be ngt so many in the
product, supply the deficiency by prefiving ciphers.

=.296.

EXAMPLES.
~ 1. Multiply 3.049 by .012. " Ans. .036588.
o (2) ' (3)
. Multiply 365.491 Multiply 496.0135
by 001 by - 1.496
Ans. 365401 Ans. 742.0361960

4. Multiply one and one millionth by one thousandth.
: . Ans. .001000001.

169. After multiplyiag, how many decimal places will you point
off in the product? When there are not so many wm the produey,
what do you do? Give the rule for the multiplication of decimala,
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5. Multiply one hundred nnd forty-seven millionths by

one millionth. . Ans. —
6. Multiply three hundred, and twenty-seven hun.
dredths by 81. : ns. 9308.37.

7. Multiply 31.00467 by 10.03962.

Ans. 311.2751050254.
8. Whet is the product of five-tenths by five-tenths ?
9. What is the product of five-tenths by five-thou.
sandths ? Ans. .0025.
10. Multiply 596.04 by '0.00004. Ans. ——

11. Multiply 38049.079 by 0.00008.
Ans. 3.04392632.
12. What will 6.29 weeks board come to at 2,75 dol-

lars per week ? Ans. 817 2975.
13 What will 61 pounds of sugar come to at $0,234
und ? Ans. —

14 If 12.836 dollars are paid for one barrel of flour,
what will .354 barrels cost ? Ans. $4,643944.
15. What is the content of a board, .06 feet long and
.06 wide ? Ans. —
16. Multiply 49000 by .0049. - Ans. 240.1.

17. Bought .1234 oranges for 4.6 cents apiece : how
much did they cost ? Ans
18. What will 875.6 pounds of coﬂ'ee cost at .125 dof. .

lars per pound % Ans. $46,95.
19. If I buy 86.251 pounds of mdlgo at $0,029 per
pound, what will it come to ? . $1, 051279

20. Multiply $89,3421001 by 0000028
. Ans. $0,00025015788028.
21. Mu]nply $341,45 by .007. ‘Ans. —
22. What is the content of a lot which i is .004 miles
long and 004 miles wide ? Ans.-.000016 sq. miles.
23. Multiply .007853 by .035. Ans. ——
24. What is the product of $26,000375 multiplied by
000077 Ans. 0, 00182002625,

170. When a decimal number is to be multlphed by
10, 100, 1000, &c., the multiplication may be made by
removing the decimal point as many places to the’ right
hand as there are ciphers in the multiplier, and. if -thers

\
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be not so many figures on the right of the decimal point,
supply the deficiency by annexing ciphers.

10 67.9
' 100 679.
Thus, 6.79 multiplied by { 1000 = 6790.
10000 67900.
100000 J . 679000.

10 3700.36

100 . 37003.6
Also, 370.036 multiplied by { 1000 = 370036.
- 10000 3700360.

100000 37003600.

DIVISION OF DECIMAL FRACTIONS.

171.. Division of Decimal Fractions is similar to that
of simple numbers.

We have just seen that, if one decimal fraction be
multiplied by another, the product will contain as many

laces of decimals asthere are in both the factors. Now,

if this product be divided by one.of the factors; the
quotient will be the other factor. Hence, in division,
the dividend must contain just as many decimal places
as the divisor and quotient together. The quotient, there-
fore, will contain as many pIacec as the dividend, less the
number in the divisor:

Let it be required to divide 1.38483 by 60.21

There are five decimal places OPERATION.
in the dividend, and two in the 60.21)1.38483(23
divisor: there must therefore be 1.2042
three places in the quotient: 18063
hence, one 0 must be prefixed to 18063

the 23, and the decimal - point T fhom
placed before it. ‘ - Ans. 023,
Hence, for the division of decimals,

170. How do you multiply a decimal number by 10, 100, 1000,
&ec.1 If there are not as many decimal ﬁgnrec as there are cnphen
i the multiplier, what do you do?
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Divide as in simple numbers, and point off in the quo-
tient, from the right hand, so many places for decimals as
the decimal places in the dividend exceed those in the di-
visor ; and if there are not so many, supply the deficiency
by prefizing ciphers.

EXAMPLES.

1. Divide 2.3421 by 2.11. Ans. 1.11
2. Divide 12.82561 by 3.01. Ans. —
3. Divide 33566431 by 1.01. Ans. 33.331.
4. Divide .010001 by .01. Ans. —
5. Divide 8.2470 by .002. Ans. 4123.5.
6. What is the quotient of 37.57602, divided by 3?

By .3? By.03? By .003? By .0003?

7. What is the quotient of 129.75896, divided by 81
By .08? By .008? By .0008? By .00008?

8. What is the quotient of 187,29900, divided by 9?
By .9? By .09? By.009? By .0009? By .00009?

9. What is the quotient of 764.2043244, divided by 6¢
By .06? By .006? By .0006? By .00006? By .000008?

172. When any decimal number is to be divided by
10, 100, 1000, &c., the division is made by removing
the decimal point as many places to the left as there are
0’s in the divisor ; and if there be not sp many figures
on the left of the decimal point, the deficiency must be
supplied by prefixing ciphers.

10 T [2.769
27.69 divided by }ggo = '3;’3:9
10000 .002769

171. If one decimal fraction be multiplied by another, how many
decimal places will there be in the product? How does the number
of decimal places in the dividlend compare with that in the divisor
and quotient? How do you determine the number of decimal places
in the quotient? If the divisor contains four places and the dividend
six, how many in the quotient? If the divisor contains three pluces
and the dividend five, how many in the quotient? Give the rule for
the division of decimals. .

172. How do you divide a decimal number by 10, 100, 1000, &c.?
If there be not as many figures to the left of the decimal point as
there are ciphers in the divisor, what do you do?



DECIMAL FRACTIONS. ‘215

10 64.289
, 100 - 6.4289
642.89 divided by { 1000 = .64289
10000 064289
100000 .0064289

173. When there are more decimal places in the di-
visor than in the dividend, annex as many ciphers to the
dividend as are necessary to make its decimal places
equal to those of the divisor; all the figures of the quo-
tient will then be whole numbers.

EXAMPLES.
1. Divide 4397.4 by 3.49. OPERATION.
: 3.49)4397.40(1260
‘ ‘ 349
We annex one 0 to the divi- 907
dend. Had it contained no | 698
decimal place we should have 2094
annexed two. 2094
Ans. 1260
2. Divide 2194.02194 by .100001. Ans. 21940.
3. Divide 9811.0047 by .825947. Ans. ——
4. Divide .1 by .0001. Ans. 1000.
5. Divide 10 by .1. Ans. ——
6. Divide 6 by .6. By .08. By .006. By .2. By.3.

By .003. By .5. By .05. By .005. By .000012.

174. When it is necessary to continue the division
farther than the figures of the dividend will allow, we
may annex ciphers and consider them as decimal places
of the dividend.

T
173. If there are more decimal places in the divisor than in the
dividend, what do you do? What will the figares of the quotient
then be?
174. How do you continne the division after you have brought
down all the figures of the dividend? What sign do you place after
the yuotient 7 What does it show ? .
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EXAMPLES.
1. Divide 4.25 by 1.25. . OPERATION.
1.25)4.25(3.4
In this example we annex one 0 3.75
and then the decimal places in the 500
dividend will exceed those in the | 500
divisor by 1.  “ins. 3.4

2. Divide .2 by .06.

We see in this example that OPERATION.

the division will never termi- .06).20(3.333+

nate. In such cases the division 18

should be carried to the third or 20

fourth place, which will give ‘18

the answer true enough for all 20

practical purposes, and the sign 18

+ should then be written, to —_

show that the division may be 20

still continued. Ans. 3.333 333+
3. Divide 37.4 by 4.5. Am 83lll+
4. Divide 586.4 by 375. Ans. —_—

5. Divide 94.0369 by 81.032. Ans. 1.160+.

ADDITIONAL EXAMPLES.

1. If I divide .6 dollars among 94 men, how much will

each receive ? - Ans. $0,006384-.
2. I gave 28 dollars to 267 persons: how much
apiece ? Ans. —
3. Divide 6.30 by .425. Ans. 14.941+.
4, Tell the quotient of 36.2678 dollars divided by
2.25. Ans. —

6. Divide a dollar into 12 parts. Ans. '$,083333+.
6. Divide .25 of 3.26 into .034 of 3.04 parts.

Ans. 7.8854.
. 7. How many times will .35 of 35 be contained in
.024 of 242 Ans.

8. At .75 dollars a bushel, how many bushels of rve
can be bought for 141 dollars ? Ans. 188bu.
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- 9. Bought .001 bushels of petatoes for .20341 dollars
a bushel, and paid in rye at,00044 dollars a bushel :

how much rye did-it take ? Ans.
10. Bought 53.1 yards of cloth for 2 dollars: how
much was it a yard ? - Ans. 80,037 4.
11. Divide 125 by .1045. - dAns. —

12. Divide one lmlhonth by one billionth.
. Ans. one _thousand.

APPLICATIONS IN THE FOUR PRECEDING RULES.

1. A merchant sold 4 parcels of cloth, the first con-
tained 127 and 3 thousandths yards; the 2d, 6 and 38
tenths yards; the 38d, 4 and one hundredth yards the
4th, 90 and one millionth yards: how many yards did he
sell in all ? : Ans. 227.313001yd.

2. A merchant buys three chests of tea, the first con-
tains 60 and one thougandth. 7. ; the second, 39 and one
ten thousandth /. ; the third, 26 and one tenth 5. : how
much did he buy i {nall? . Ans. .

3. What is the sum of $20 and three hundredths; $4
and one-tenth, $6 and one thousandth, and $18 and one
hundredth ? Ans. $48,141.

4. A puts in trade $504,342; B puts in $350,1965 ;
C puts in $100,11; D puts in $99,334; and E puts in
$9001,82: ‘what is the whole amount put in?

5. B has $936, and A has 81, 8 dimes and 1 mill ;
how much more money has B than A? A $934,699.

6. A merchant buys 87.5 yards of cloth, at one dollar
twenty-five cents per yard: how much does the whole
come to? Ans. $46,875.

7. A farmer sells to a merchant 18.12 cords of wood
at $4,25 per cord, and 13 bushels of wheat at $1,06 per
bushel : he is to take in payment 13 yards of broadcloth
at $4,07 per yard, and the remainder in cash : how much
money did he receive ? Ans. $16,63.

8. If 12 men had each $339 one dime 9 cents and 3
mills, what would be the total amount of their money ?

9. If one man can remove 5.91 cubic yards of earth
in a day, how much could nineteen men remove ?

o Ans. 112.29yd.
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10. What is the cost of 8. 3 yards of cloth at 35,47
per yard ? $45,401.
11. If a man earns one dol]ar and one mxll per day,
how much will he earn in a year? Ans. —
12. What will be the cost of 375 thousandths of a cord
of wood, at $2 per cord ? . 80,75,
13. A man leaves an estate of $1473, 194 to be equa])y

divided among 12 heirs: what is each one’s portion ?
Ans.’ $122,766}.

REDUCI‘!ON OF VULGAR FRACTIONS TO DECIMALS.

175. The value of every vulgar fraction is equal to
the quotient arising fromn dmdmg the numerator by the
denominator (ArT. 109).

1. Let it be required to find the decimal value of §.

We first divide 9 by 2 which OPERATION.
gives a quotient 4, and 1 for a §=4}; but
remainder. Now 1 is equal to 4 =49—45
10 tenths. If then we add a — a7

cipher, 2 will divide 10, giving
the quotient 5 tenths. Hence the true quotient is 4.5.
2. What is the value of 12.
We first divide by 4 which OPERATION.
ives a quotient 3.and a remain- 13=31; but
er 1. But 1 is equal to 100 8}—3109_335
hundredths. If then we add s« T
two ciphers, 4 wjll divide the
100, giving a quotient of 25 hundredths. .
Hence, to reduce a vulgar fraction to a declmal

. 1. Annexr one or more ciphers to the numerator and then
divide by the denominator.

II. If there is a remainder, annex a cipher or ciphers,
and divide again, and continue to annez ctphers and to di-

175. What is the value of a fraction equal to? What is the value
of four-halves? What is the decimal value of one-half? Of three-
halves? Of six-fourths? Of nine-halves? Of seven-halves? Of
five-fourths?  Of one-fourth? Give the rule for reducing a vulgar

fraction to a decimal.
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vide until there is no remainder, or until the quotient is
sufficiently exact : the number of decimal places to be point-
ed off in the quotient is the same as the number of ciphers
used ; and when there are not so many, ciphers must be
prefized.

. EXAMPLES.
- Reduce $3§ to its eqmvalent decimal.
OPERATION.
We here use two ciphers and there. | 125)635(5.08
fore point off two decimal places in 625
the quotient. ) 1000
1000

2. Reduce 1 and yf55 to decimals.
.~ Ans. .25 and .007974-.
. Reduce )530-, g%, o5 and ggdog to decimals.
025 6924 ; .003; .000183+.
4. Reduce } and 153 tO decimals. Ans. ' .
6. Reduce T}ﬁ $1123 to a decimal. Ans. 1.496 +.

[X)

6. Reduce 5L 8L 3 o decimals.
Ans. 1.8334; 0.1624; 0. 792+ 4.6664-.
7. Reduce 3} to a declma] Ans. 0.85. -
8. Reduce 3 to a decimal. Ana. 0.075.
9. Reduce /5 to a decimal. Ans. 0.136.
10 Reﬂuce 5o to a decimal. Ans. R

11. Reduee %43 to a decimal. Ans. 0.2976.
12, Reduce y}3; to a decimal.  Ans.  0.006875.
13. Reduce y}#5 to a decimal. Ans. 0.01171875.
14. Reduce %% to a decimal. Ans. _
. 15. Reduce ygdpy to 8 decimal.  Ans. 0.0001.
16. Reduce *%%f to a decimal.  Ans.  0.222464.

17. Reduce 357559 to a decimal.
Ans. 0.00000048828125.

~18. Reduce # to a decimal. Ans. —_—
19. Reduce {3 to a decimal. Ans, 088233+,
20. Reduce 4% to a decimal. Ans. QQRTAR.
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- -21. Reduce 4 to a deginsl. - Aws. 0.89473684}
" 22. Reduce 1—}%—, to a decimal. . . - Ans. ——
~23. Reduce 28 to a decimdl. ~ Ans. 0.119519+-.
24. What is the decimal value of § of} multiplied by

§ of 332 ns. .657144.
25. What is the value in. decimals of } of § of ] divi-
ded by } ofa ? Ans. 4.6666+4.

26. A man owns I of a ship;-he sel.ls-r‘] of his share:
what part is-that of the who!ts expressed in decimals ?
T -Ans.. 31818184
2‘7 ‘Bought t} of 87{1- bushe]l of wheat for & of 7
dollars a bushel : how much did it come to, expressed in
decimals ? Ans. ——
28. If a man receive § of a dollar at‘one time, 73 at
another, and 8% at a third : how many in all, expressed

in decimals? - Ans 317 05.

29. What decimal is equal to § § of 18 and v of H
of 7%, added together ? Am —

80. What decimal is equal to $ of 5 taken from §
of 83 ? . Ans. 1.91666+.
, 31 What decunal is equal to 4 8 -,—, v added to-
.gether? - - Ans. :1.4455+.
."*83 What decimal is equal to the dlﬂ‘erence between
jof‘}andltl;of,l," - v , Ans. —

: .

REDUCTION OF - DENOM]NATE DECIMALS.

176 We have seen that a denommate number is one
‘in which the %ind of unit is denominated or expressed

A denominate decimal is a decimal fraction in which
-the kind of unit that has been divided is expressed.
.Thus, .50f a £, and .6 of a shlllmg, ‘are denominate
decimals. The unit that was divided in the first fraction
being £1, and that in.the second 1 shilling.

176. What is a denominate number? Whatisa denominate deci-
‘mal? In the decimal five-tenths of a £, what is the unit? Inthe
degimal six-tentbs of a shilling, what is the waid
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CABE’L

-177.: To find the value of a denominate number in
decimals of a higher denomination.. .

Let it be required to reduce 9d. to the declmal of a £

We first find that there are 240 " OPERATION.
pence in £1. We then divide 9d. | = 240d.=£1
by 240, which gives the quotient |- 240)9(.0375"
0375 of a £. This is the true Ans. £.0375.
value of 9d. in the decimal of a- £. - _—

. Hence, to make the reduction,

I bon.nderhowmanyumtsqfthegwen deuommattou
make one unit of the denomination to which you would
reduce.

I1. Divide the gzven denominate: number by the number
o found, and the quotient will be the value in the required
denomination.

EXAMPLES.

1. Reduce 7 drams to the decimal of a /. avoirdupois.
Ans. .0273437505.
2. Reduce 26d. to the decimal of a £.
Ans. .1083333+-.
3. Reduce .056 poles to the decimal of an acre.
4. Reduce 14 minutes to the decimal of a day.. :
‘ Ans. .0097222da. +.
.5. Reduce 21 pints to the decimal of a peck.
6. Raduce 8 hours to the decimal of a day. .
Ans. .125.
1. Reduce 275678 feet to the decimal of a mile. :
Ans. 71.151 +.
8. Reduce 36 yards to the decxmal of a rod.
9. Reduce .5 quarts to the decimal of a barrel.

10. Reduce .7 of an ounce, avoirdupois, to the decx-
mal of a hundred. Ans.

177. How do you find the value of a denominate \mm wu
decimal of a higher denomination ?

19*
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CASE 1I.

178 To reduce denominate fractions of different de-
nominations to an equivalent decimal of a given denomi.
nation. .

Reduce £1 4s. 93d. to the denomination of pounds.

We first reduce 3 far- OPERATION.
things to the decimal of .=.75d. ; hence,
a penny, by dividing by 93d.=9.75d.
4. We then annex the 12)9.75d.
quotient .75 to the 9 "~ 8125s., and

pence. We next divide
by 12, giving .8125,
which is the decimal of
a shilling. This we an-
nex to the shillings, and
then divide by 20.
Hence, to make the reduction,

Divide the lowest demomination named, by that number
which makes one of the denomination next higher, annexing
ciphers if necessary : then annex this quotient to the next
higher denomination, and divide as before ; proceed in the
same manner through all the denominations to'the last : the
last result will be the answer sought.

EXAMPLES.

1. Reduce £19 17s. 31d. to the decimal of a £.
Ans. £19.863+.
2. Reduce 15s. 6d. to the decimal of 8 £. A. £.775.

© 20)4.81255.
£.240625 ; therefore,
£1 45. 93d. = £1.240625.

3. Reduce 7«};1. to the denomination of shillings.’

4. Reduce 2/
of a lb.

5o0z. 12pwt. 16gr., Troy, to the decimal

‘Ans. 2.4694440.4.

5. Reduce 3 feet 9 inches‘to the denomination of

yards.

Ans. 1.25yd.

6. Reduce 12b. 12dr., avoirdupois, to the denomination

of pounds.

Ans. 1.0468750.

7. Reduce 5 leagues 2 furlongs to the denomination

of leagues.

Ans. —

178. How do you reduce d

0y X

of diferent denom-

inations to equivalent decimals of a given denominationt
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CASE ML

179. To find the value of a denominate decimal in
terms of intégers of inferior denominations.
‘What is the value of .832296 of a £.7?

We first multiply the decimal OPERATION.

by 20, which brings it to shil- 832296

lings, and after cutting off from 20
the right as many places for de- "16.645920
cimals as in the given number, 12
we have 16s. and the decimal TEEIOAN
.645920 over. This we reduce 7'751042
to pence by multiplying by 12, —
and then reduce to farthings by 3.004160
multiplying by 4. Ans. 16s. 7d. 3far.

Hence, to make the reduction,

1. Consider how many in the next less denomination
make one of the given denomination, and multiply the deci-
mal by this number ; then cut off from the right hand as
many places as there are in the given decimal.

11. Multiply the figures so cut off by the number which
it takes in the next less demomination to make one of a
hzgher, and cut off as before. - Proceed in the same way to

the lowest denomination : the figures to the leﬂ will form
the answer sought

EXAMPLES.

1. What is the value of .00208415. Troy ?
Ans. 12.00384gr.
2. What is the value of .625 of a cwt. ?
Ans. 2qr. 120b. 8oz.
3. What is the value of .625 of a gallon ?

Ans. 2qt. 1pt.

4. What is the value of £.3375? Ans. ——
5. What is the value of .8375 of a ton ?

Ans. 6cwt. 3¢r.

6. What is the valae of .05 of an acre? Ans. 8P.

179. How do you find the value of a denominate decimal W n-
tegers of inferior denominations? What is the value in soilngs o
one-half of a €7 In pence of one-half of a shilling? v
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7. What is the value of .875 pipes of wine ?
8. What is the value of .125 hogsheads of beer?
. Ans. 6gal. 3q1.
9. What is the value of .375 of a year of 365 days’!
Ans. 136da. 21hr.
10. What is the value of .085 of a £7  Ans.
11. What is the value of .86 of a cwt. ?

Ans. 3qr. 110.
12. What is the difference between .82 of & day and
.82 of an hour? Ans. 19hr. 21m. 36sec.

13. What is the value of 1.089 miles? ~
© Ans. 1mi. 28rd. Tfl. 11.04in.
. 14. What is the value of .09375 of a pound, avoirdu-
pois weight ? . Ans.
hat is the value of .28493 of a year of 365
days? Ans. 108da. 23hr. 59m. 12.48sec.
16. What is the value of £1.046? Ans, £1 11d.4-.
17. What is the value of £1.88? Ans. ——

PROMISCUOUS QUESTIONS.

1. What will 11§ tons of hay cost at $17,37 a ton ?
Ans. $201,92625.
2. What will 12gal. 3¢:. 1pt. of wine cost at $0,28 a
quart ? Ans, ——
3. Bought a load of potash for $9,17, paying at the
rate of $16 a ton : what was the weight of the potash ?
Ans. 1lcwt. 1qr. 2170.
4. What will 57yd. 2¢r. 3na. of cloth cost at $6,78 a

yard ? Ans.
5. What will 7A 2R. 38P. of land cost at $84,50 per
acre ? Ans. $499,06875.

6. Suppose a farmer had 4 granaries of rye: the first
contained 4.67 bushels; the second 9.87; the third 10.01;
and the fourth 11.0012 ; ; after using 18.0879 bushéls he
sold the remainder for $1,03 per bushel, and dividéd.the
money among nine persons : what did each receive ?

7. What is the cost of 693 yards of cloth at 83,4775
per yard ? Ans. $2409.9075.

8. What is the cost of 917 bushels of wheat at $1,125
per bushel ? 4 ..4Ans. —
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OF THE RA.TIO AND PROPORTION oF NUMBERS

" 180. Two numbers havmg the same unit may be
compared together in two ways.

ist. By considering how much one is greater or less
than the other; which is shown by their difference ;' and

2d. By considering how mansy times one is greater or
léss than the other, which is shown by their quotient.

Thus, in'comparing the numbers 3 and 12 together
with respect to their difference, we find that 12 erceeds
3 by 9; and in comparing them together with respect to
their quotlent, we find that 12 contains 3 four times, or
that 12 is four times greater than 3.

The quotient which arises from d1v1d1ng the second '
number by the first, is called’ the ratio of the numbers,
and shows how many times the second number is greater
than the first, or how many times it is less.’

Thus, the ratio of 3 to 9 is 3, since 9-- -3=3. The
ratio of 2 to 4 is 2, since 4+-2= =2.

- We may ulso compare ‘a larger: num‘ber with a less
For example, the ratioof 4ta2is §; for, 2+4=%. The
ratio of 9 to3ls §,since 3+-9=}.

EXAMPLES:
R What is the ratio :ofiHo 18 ? . Ans. 2.
2. What is the ratio of 6 ta 247 - Ans. 4.
--8. What is-the. ratio of 12 to 48 ? . Ans. 4,
4. What is the ratioof 1110 183? . ' - . 4dns. —
6. What pnrt of%Ond.Z Or what is the ratio of 20
to4? " - - Ans. %,

180. In how many ways may two numbers havmg the same unit
be compared? | Howido' you determine .how: much one number is
greater than another? {How. do you determine how many-tinies. it is
greater of less?: ‘How much does 12 exceed 37 How many times
1812 greatér than 81" What is the quotient called which arises:from
dividing thesceond nuinber by the first? What does itshow? When:
. the second number is the least, what does it show ? - . :

10*
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6. What part of 100 is 30 ? Or what is the ratio of

100 to 30 ? Ans. .
7. What part of 6 is 3? Ans. .
8. What part of 9is 37 Ans. .
9. What part of 12 is 4? Ans. —

10. What part of 50is 52 Ans. .
11. What part of 75 is 3 ? Ans. .

181. In determining what part one number is of an.
other, it is plain that the number which makes the part
must be written in the numerator, and the number of
which it is a part, in the denominator, and that this frac-
tion reduced to its lowest terms will express the part.

182. If one yard of cloth cost $2, how many dollars
will 6 yards of cloth cost at the same rate ?

It is plain that 6 yards of cloth will cost 6 times as
much as one yard; that is, the cost will contain $2 as
many times as 6 contains 1. Hence the cost will be
$12. .

In this example there are four numbers considered,
viz., 1 yard of cloth, 6 yards of cloth, 82, and $12:
these numbers are called terms.

1 yard of cloth is the  1st term,
6 yards of cloth is the 2d term,
$2isthe - - - - 3dterm,
$12isthe - - -  4thterm.
Now the ratio of the first term to the second is the same
as the ratio of the third. to the fourth. .

This relation between four numbers is called propor-
tion ; and generally,

Four numbers are said to bempropmﬂoa when the ratio
qftheﬁrxttothesecmdnthesamea:thatqfthethzrdto
the fourth. Hence,

181. How do you determine whnt part one number i is of another!
182. If one yard of cloth cost $2, what will 6 yards cost? How
many numbers are here tonsidered? What are they called? What
is the ratio of the first to the second equal to? What is this relation
between numbers called? When are four numbers md to be in pro-
portion? How do you define propmwn

™
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PROPORTION is an equality of ratios between numbers
compared together two and two.

183. We express that four numbers are in proportion
thus:

1 :6::2: 12

That is, we write the numbers in the same line and
place two dots between the 1st and 2d terms, four be-
tween the 2d and 8d, and two between the 3d and 4th
terms. We read the proportion thus,

as 1 isto 6, sois 2 to 12.

The 1st and 2d terms of a proportion always express
quantities of the same kind, and so likewise do the 3d and
4th terms.  As in the example,

yd.  yd. $ S
1 :6:: 2 : 12 )

This is implied by the definition of a ratio; for, it is
only quantities of the same kind which can be divided
the one by the other. The ratio of the first term to the
second, or of the third to the fourth, is called the ratio of
the proportion. ,

What are the ratios of the proportions

3: 9 ::12 : 86?2 Ans. 3.
2 : 10 :: 12 : 607 Ans. 5.
4 : 2 :: 8 : 4? . Ans. 1.
9 : 1 ::90 : 10?7 . Ans. §
16 : 156 : : 48 : 45?7 Ans, 3.

184. When two numbers are compared together, the
first is called the antecedent, and the second the con-
sequent ; and when four numbers are compared, the first
antecedent and consequent are called the first couplet,
and the second antecedent and consequent the second
couplet. Thus, in the last proportion, 16 and 48 are the

183. How do. you indicate that four numbers are in proportion?
How is the proportion read? What do you remark of the first and
second terms?  Also of the third and fourth?

184. When two numbers are compared together, what is the first
called? What the second? When four numbers are compared, whoek
are the two first called? What the two secondl . .
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antccedents, and 16 and 45 the consequents; also, 16
and 15 make the first couplet, and 48 and 45 the second.

185. If 42b. of tea cost $8, what will 127b. cost at the
same rate ?

OPERATION.
nh B & 8
As 4 :12 :: 8 : Ans. 7 :
12 ) 12
o = 8—-3 8=24.
4)96 1 X x
"$24 the cost of 121b. of tea. Ans. 824.

It is evident that the 4th term," or cost of 122b. of tea,
must be as many times greater than $8, as 120b. is
greater than 4/b. But the ratio of 4b. to 12/. is 3;
hence, 3 is the number of* times which the cost exceeds
$8: that is, the cost is equal to $8x3=%24. But
instead of writing the numbers .

12
= 4,
7 X8=2

Wwe may write them
(12x8)+4=24:
and as the same may be shown for every proportion, we
conclude,
That the 4th term qf every proportion may be found by
multiplying the 2d and 3d terms together, and dividing
their product by the 1st term.

EXAMPLES,

1. The first three terms of a proportion are 1, 2, and
3: what is the fourth ? Ans 6.
2. The ‘first. three terms are 6, 2, and 1: what is the
4th ? Ans. }.
3. The first three terms are 10, 3, and 1: what is the
4th? ) Ans. 1.

185. Explain this example orally How may the fourth term of
every proportion be found?
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186. The 1st and 4th terms of a proportion are called
the two extremes, and the 2d and 3d terms are called
the two means. .

Now, since the 4th term is obtained by dividing the
product of the 2d and 3d terms by the lst term, and
since the product of the divisor by the: quotient is equal
to the dividend, it follows, v

That in every proportion the product of the two extrcmes
is equal to the product of the two means.

Thus, in the following examples, we have C

1: i and 1X12= 2x 6;

also, 4 : 12 :: 8 : 24; and 4x24=12x 8;.
“« 6 : +:10 : 15; and 6x15= 9x10;
“« 7 : 14 : 830; and Tx30=15Xx14.

(=]
™
—
o
“e

* OF CANCELLING.

187. When one number is to be divided by another,
the operation may often be shortened by striking out or
caacelling the factors common to both, before the division
is made. ' o ' ’

1. For example, suppose it were required to divide
360 by 120. - ' :

We first write the ~ OPERATION.
d}vidcxaltll above ?1 h;l», 360 12x30 I2x3x19 3
rizontal line, and the To0 3% = =9.
divisor beneath it, 120 12x10 1 x19
after the form of a fraction. We next separate both of
them into factors, and then cancel the factors which are
alike. -

2. Divide 630 by 25. -

We separate the dividend | OPERATION.
and divisor into like factors, 630 3xBX6XT
and then cancel those which - _g{:——%—xr= 18.

. are common in both.

o, .

186. What are the first and fourth terms of a proportion called?
What are the second and third terms called? In every proportion,
what is the product of the extremes equal to?

187. How may the division of two numbers be often abridged?
Explain the example orally. Also the second example.

20
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3. Divide 1860 by 36. P . Ans, —
4. Divide 7920 by 720.. - . .. .dAns. 11
5. Divide 1890 by 210. . dns. 9.
~-6. Divide 1260 by 504. L - dns. 2}
" 7. Divide'1768 by 221." C v Ans. 8.
" 8. Divide 2856:by 238. - : Ans, ——

188. If two or more numbeérs -are-to be multlphed
together and their produet divided by the product of other
numbers, the operation may be abridged by striking out
or cancelling any factor which is common to the dividend
and divisor. For example, if 6 is to be mulnPhed by 8
and the product divided by. 4, we have = _. |

6x8 48 : .. 6x8

5 =1 =12; or, i ——=0X2=12:
in the latter case we cancelled the factor 4 in the
numerator and denemiuator, and ‘multiplied 6 by the
quotient 2.

1. Let it be required to multlply 24 by 16 and divide
the product by 12.

Having written the product of the | ' oPERATION.
figures, which. form .the dividend,: 2
above the line, and the product of the " 24X 186
figures which. form the divisor below ‘Jz
lt, then

We cancel the common Jactors in the numerator and
denominator, and write the quotients over and under the
numbers in which such Gommon factors are found, and i if
the quotients still have a common factor, they may e again
divided.

2. Reduce the compound fraction § of § of 4% of & to
a simple fraction.

Beginning with the first nu. OPERATION,

=32.

merator, we find it is once a 11 1 1
factor of itself and 4 times in £ 6 3 3
16 ; 6 is twice a factor in 12; | Exixﬁxﬁ:—?’l
3, ‘three times a factor in 9; 1 3.2 4

and 5, once a factor in the denommator 5

' 188. When two numbers are multiplied together and thoir product
divided by a third, how may !he operation be a 1
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3. What is the product of 3x8X9x7 X 15 divided
by 6324 Xx3x5?

This exau;tple presents a OPERATION.
case that often arises, in X
which the product of two ° 8;;& );:XZ :5
factors may be cancelled. XEAXIX
Thus, 8 x 8 is 24 : then cancel the 8 and 8 in the nums-
rator and the 24 .in -the denominatar. Agam, 9 times 7
are 63 ; therefore, cancel the 9 and 7 in the numerator -
and the 68 in the denominator. . Also, 8 x5 in the de-.
nominator cancels the. 16 remaining .in the numerator:
hence, the quotient is unity.

4. What is the product of 126xX16 X3 divided by
7Tx12°? o

=1.

‘We see that 7 is a' factor of ormu'nox
126, giving a quotient 18, which
we place over 126, crossing at the 13 8

same timé 126 and the 7 below. | 126X16x3
We then divide 18 and 12 by 6, . Axag
crossing them both and writing 2
down the quotients 3 and 2. We 1
next divide 16 acd 2 by 2, giving the quotients 8 and I.
Hence, the result is 72.. v

EXAMPLES.

1. What is the product of 1 x6x9x14x15x7x8
divided by 36 X 12856 X 20? Ans. ﬁz,

2. What is the value of 18 x 86 X 72 X 144 divided
Bx8x8x9x12x8? Ans. 217.

189. The process of cancelling may be applied to the
terms of a proportion.

If we have any ‘proportion, as ‘

: 156 :: 28 : 70,

We may always cqncel like factora in either couplet.
Thus, : 6 :.15 :: 28 : 70,
or 2 b - 14 853
in which we divide the ternis of the first couplet by 3 and
those of the’'second by 2, and write the quotients below.

189. How else may the process of cancelling be apphedl "Whek
may be cancelled in each couplet?

=72
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RULE OF THREE.

190. The Rule of Three takes its name from the cir-
cumstance that three numbers are always given to find
a fourth, which shall bear the same proportion to one of
the given numbers as exists between the other two.

The following is the manner of finding the fourth
term:

I. Reduce the two numbers which have different names
from the answer soughi, to the lowest denomination named
in either of them. o

II. Set the number which is of the same kind with the
answer sought in the third place, and then consider from
the nature of the question whether the answer will de greater
or less than the third term. : .

II1. When the answer is greater than the third term,
wrile the least of the remaining numbers in the first place,
‘but when it is less place the greater there.

IV. Then multiply the second and third terms together,
and divide their product by the first term : the quotient will
be- the fourth term or answer sought, and will be of the
same denomination as the third term.

EXAMPLES.

1. If 48 yards of cloth cost $67,25, what will 144
yards cost at the same rate ? '

190. From what does the Rule of Three take its name? - What
is the first thing to be done in stating the question? Which number
do you make the third term? How go you determine which to put ia
the first? Afler stating the question, how do you find the fourth
term? What will be its denomination? In the first example which
is greater, the third or fourth term? Which number must then be

in the first term? How many times will tne fourth \erm Ww qreater
or Jess than the third? ’



of cloth. - :

2. If 6 men can dig a certain ditch in 40 days, how

. * ' RULE OF THREE. 233"
In this example, as OPERATION.

the answer is to be dol- | yd. yd. $ $

lars, we place the 867,25 | 48 :144 :: 67,25 : Ans.

in the 8d term. Then, . 144

as 144 yards of cloth 26900

will cost more than 48 26900

yards, the fourth term 8725

must. be greater than the e

- third, an%i therefore, we 48)9684,00(8$201,75

write the least of the - 98

two remaining numbers 84

in the first place. The 48

product of the 2d and 360

3d terms is $9684,00: 836

then dividing by the 1st 240

term we obtain $201,75 240

for the cost of 144 yards —

‘many days would 30 men be employed in digging it ?

As the answer must be OPERATION.
days, the 40 days are writ- men men days days.
ten in the 8d place. Then 30 : 6 :: 40 : Ans.
as it is .evident that 30 S 6
men will do the same work © 3]0)24]0 days.
in a shorter time than 6 Ans. 8 days

men, it is plain that the

fourth term rhust be less than the third ; therefore, 30
men, the greater of the remaining. numbers, is written

in the first term.

Besides, it is plain that the fourth

term must be just so many times less than 40, as 6 is

less than 30.

PROOF.

191. The product of the two means is equal to the

product of the extremes (ArT. 186). Hence, if either

191. What is the product of the two means equeltol I \ne
product of the extremes be divided by one of \\mm‘ju\m\w\\\ o
quotient be 7 :

. 20*
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of these equal products be divided by one of the mean
terms, the quotient will be the other. Therefore,
Divide the product of the extremes by one of the mean
terms, and if the work is right the quotient will be the other
mean lerm.
EXAMPLE.
The 1st term is 4, the 2d 8, the 3d 12, and the answer

24: is the answer true ? .
The product of the extremes | OPERATION OF PROOF.

is 96. If this be divided by 8 . 24x4=96
the quotient is 12; if by 12 8)96(12; or

the quotient is 8: hence, the 12)96(8
answer was true. )

RULE OF THREE BY CANCELLING.

192. If two numbers are to be multiplied together and
their product divided by a third, the operations may be
abridged by striking out or cancelling any factor whichis |
common to the divisor and either of the other numbers

(ArT. 188).
EXAMPLES.
1. Multiply 24 by 16 and OPEEATION.
divide the product by 12. BAX16_, o an
The greatest common fac- X16=32.

tor of 12 and 24 is 12.

2. What is the 4th term of the proportion
16 : 15 :: 487

Here 16 is the greatest OPERATION.
common divisor between 16 ABx15 _
and 48, and gives 3 for the 16 =3X15=45.
quotient on the right.

3. If 4 pounds of tea cost OPERATION.
88, what will'12 poundscost | #x12
at the same rate ? T4 =2x12=%4.

192. How do you write the numbers before cancelting? If there are
egual numbers above and below the \ine, what 30 you do Witk themt

N\
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3  OPERATION.

4. If 48 yards of cloth*

cost $67,25, what will 144 | THAX867.35 o o0 o5
t ?

yards cos | —$201,75.

5. If 25 yards of cloth cost £2 3s. 4d., what will 5
yards cost ? v :

In this example we have . OPERATION.
5 left below the line, by
which the product above it | BX(£23s.4d.) o o
must be divided. 255 v

6. If 12 hats cost orsu’novn.:
$60, how much will | X 40
gy : i‘%zﬁ_=5 X 40=8200.

7. If 30 barrels of OPERATION.
flour will subsist 100 166 x 40
men for 40 days, how x40 _
long will it "subsist —g5 — —4x40=160 days.
25?

8. If 120 sheep OPERATION.
yield 36076. of wool, | 600X 369
how many pounds will 129 =600 x 3=18002.
be obtained from 600 ?

9. If a man travel OPERATION.
210 miles in 6 days, | 219X 40 .
how far will he travel | ——g — =39 X 40=1400miles.

in 40 days?

RULE OF THREE BY ANALYSIS.
193. The solution of questions in the Rule of Three

by Analysis consists in finding

the ratio of two of the

. given terms, and multiplying this ratio by the other term.’
The ratio of two of the terms will generally express
the value or cost of a single thing.

193. In what does the solution of

questions by analysis consist ?

What does the ratio of two of the terms express? Y this vt 've
multiplied by the other term, what is the productl 1§ & orengem
cost 12 cents, how much will 8 cost?
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EXAMPLES. _

1. If 3 barrels of flour cost $24, what will 7 barrels
cost ?

By dividing the $24 by 3 we get OPERATION.
the cost of 1 barrel. For, if $24 3)24
will buy 3 barrels, it is plain that § . T T8
of it will. buy 1 barrel. This, mul- BxT=56
tiplied by 7, glves $56, the cost of 7. -
barrels. - Ans. $56.

2. Ifin 29 days a man travels 58 miles, how far will
he travel in 30 days? Ans. 60.

8. If 6 men consume 1 barrel of flour in 30 days, how
much would 48 men consume?

It is evident that 1 of a barrel OPERATION.
would be the amount consumed by +X48=8.
1 man; hence, 48 times } is the Ans. 8.

amount consumed by 48 men, -
4. If } of abarrel of flour cost £ of a dollar, what will

5 cost ? Ans. 81.
6. If I walk 84 miles in 3 days, how far should I walk
at the same rate in 92 Ans. 252.
6. If 8/b, of -sugar cost $1,28, how much will 18/.
cost? Whatis 16 x13? Ans. ——
7. If 3 of a piece of cloth cost 8825 what will
cost ? . $24,75.
8. If 800 barrels of flour cost $570, what will 200
cost? What is § X570? Ans. ——

TO FIND THE COST OF THINGS BY THE 100, 1000, &c.

194, What will be the cost of 895 feet of timber, at
86 per hundred feet ?

In this example, 100 * . OPERATION.
feet of timber, is to the 100 895 :: 6 : Ans.
given quantity 895 feet, . -6 :
as $6, the cost of 100 100)5370
feet, is to 853,70, the 5370
cost of 895 feet. If the bt A
timber had been sold at Ans. $53,70.

the rate of $6 per thousand feet, the cost of [ tey

™~
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would have been 85,.37, for we should have divided by
1000, instead of 100 ; that is, we should have removed -
the separating point in the product three places to the
left. Hence, to find the cost of things sold by the 100,
or 1000, :

Multiply the number of things by the price, and if the
things be reckoned by the 100, cut off two places from the
right, and if reckoned by the 1000, cut off three, and the
Jigures to the leﬂ will be the answer in the same denomi-
nation as the given price.

EXAMPLES.

1. What will be the cost of 1350 feet of boards at $11
per hundred ? : . $148,50.
2. What will be the cost of 36578 bncks at $6,50 per
thousand ? Ans. $237,75 7.
3. What will be the cost of 6359 feet of boards at
$9,25 per 100 feet ? Ans.
4. What will be the cost of 13918 feet of timber at
$14,37 per thousand ? - Ans. $200,004.
5. What will 18759 oranges cost at $5,50 per hun-
dred ? Ans. $1031,744-.
6. What is the cost of 6550 feet of round timber at
$9,25 per 100 feet ? Ans.
7. What is the cost of 37032 feet of square timber at
$85,72 per thousand feet ? Ans. $3174,384-.

APPLICATIONS IN THE RULE OF THREE.

1. If 4 hats cost $12, what will 55 cost at the same
rate ? Ans. $165.
2. What is the value of 2cwt. of sugar at 5d. per 5.7
Ans. £4 3s. 4d.

3. If 40 yards of cloth cost $170, what will 325 yards

cost/! Ans. $1381,25.
. If 240 sheep yield 660 pounds of wool, -how many
pounds will be obtained from 1200 ? Am 33007b.

194. How do you find the cost of things so\d by \be TwundseAn
How da you find the cost of things sold by the thousandl
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8. If two gallons of molasses cost 65 cents, what will
3 hogsheads cost? - o Ans. 861,42}
6. If a man travels at the rate of 210 miles in-6 days,
how far will he travel in 4’ year, supposing. him not to
travel on Sundays ? Ans. 10955 miles.
7. If 1 yard of cloth cost $3,25, what will be the cost
of 3 pieces, each containing 25 yards? Ans. $243,75.
8. If 30 barrels of flour will support 100 men for 40
days, how long would it subsist 25 men? Ans. 160da.
9. If 30 barrels of flour will support 100 men for 40
days, how long would it subsist 400 men? Ans. 10da.
10. A owes B £679 6s., but compounds with him by
paying 3s. 4d. on the pound: how much does B receive
of his debt ? " Ans. £118 4s. 4d.
11. If 90 bushels of oats will feed 40 horses for 6
days, how long would 450 bushels last them ?
: _ Ans. 30 days.
12. If 5cwt. 3gr. 142b. of sugar cost £6 1s. 8d., what
will 85cwt. 287b. cost? “Ans. £36 8s. 9d.
13. What is the cost of 3cwt. of coffee at 15d. per
pound ? ) . Ans. £1815s.
14. If 8 quarters of a yard of velvet cost 7s. 3d., how
many yards can be bought for' £13 15s. 6d. ?
S - Ans. 28yd. 2gr.
" 15. If an ingot of gold, weighing 97b. 90z. 12puwt., be
worth £470 8s.: what is that per grain? - Ans. 2d.
16. Bought 4 bales of cloth, each containing 6 pieces,
and each piece 27 yards, at £16 4s. per piece: what is
the value of the whole, and the cost per yard ? -
. Ans. £388 16s. at 12s. per yard.
17. What will be the cost of 72 yards of cloth, at the

rate of £5 12s. for 9 yards? . Ans. £44 16s.
18. A person’s annual income is £146 : how much is
that per day ? Ans. 8s.

19. If 3 paces or common steps of a person, be equal
to 2 yards, iow many yards will 160 paces make ?

‘ Ans. 106yd. 2A.

20. If 750 men require 22500 rations of bread for a

month, how many rations will a garrison of 1200 men
require? - : : A, MR

\
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21. What length must be cut off from a board that is

9 inches wide, to make a square foot, that is, as much as
. is contained in 12 inches in length and 12 in breadth ?

' : Ans. 16 inches.

22. If 7cwt. 1gr. of sugar cost $64,96, what will be
the price of 4ewt. 2¢r.? . . . Ans. $40,32.

23. The clothing of a regiment of foot of 750 men
amounts to’ £2831 5s.: what will it cost to clothe a body
of 3500 men ? , '~ Ans. £13212 10s.

24. How many yards of carpeting, that is 3 feet wide,
will cover a floor that is 27 feet long and 20 feet broad ?

) Ans. 60 yards.
25. What is the cost of 6 bushels of coal at-the rate
of £1 14s. 6d. the chaldron ? Ans. 5s. 9d.

. 26. If 6352 stones of 3 feet long will complete a cer-
“tain quantity of wall, how many stones of 2 feet long

will raise the like quantity ? Ans. 9528.
.27. If a person can count 300 in two minutes, how
many can he count in a day ? Ans. 216000.

28. A garrison of 536 men have provisions for 365
days: how long will those provisions last if the garrison
be increased to 1124 men ? Ans. 174545 days.

29. What will be the tax upon £763 15s. at the rate
‘of 8s. 6d. per pound sterling ?.  Ans. £13313s. 14d.

30. What will be the tax on $3758, at the rate of 4
" mills on the dollar ? © Ans. $15,032.

81. A certain work can be raised in 12 days by work-
ing 4 hours each day : how long would it require to raise
the work by working 6 hours per'day ? © Ans. 8 days.

82. .-What quantity of corn can I buy for 90 guineas,
at the rate of 6 shillings a bushel ?  Ans. 315 bushels.

33. A person failing in trade owes- £977, at which
time he has in:money; goods, and recoverable debts. £420
6s. 31d.: now,supposing .an equal division among his
creditors, how much will they get on the pound ? . .

Ans. 8s. 71d.
'84. A pasture of a certain extent having supplied a
body of horse, consisting of 3000, with forage for 18 days,
how many days would the same pasture have supied =
body of 2000 horse ? Ams. ¥ doys.
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35. Suppose a gentleman’s income to be 600 guineas
8 year, and that he spends 25s. 6d. per day, one day
with another : how much will he have at the end of the
year? Ans. £164 12s. 6d.
36. What is the cost of 30 pieces of lead, each weigh-
ing lcwt. 120b., at the rate of 16s. 4d. the cuwt. ?
Ans. £27 8s5.93d.
37. The governor of a besieged place has provisions
for 54 days at the rate of 2/b. of bread per ration, but is
desirous to prolong the siege to 80 days, in expectation
of succor: in that case what must be the ration of bread?
' Ans. 1330
38. If a person pays half a guinea a week for his
board, how long can he be boarded for £21 ?
Ans. 40 weeks.
89. What is the value of a year’s rent of 547 acres
of land at the rate of 15s. 6d. the acre?
Ans. £423 18s. 6d.
40. If a person drinks 20 bottles of wine per-month,
when it costs 2s. per bottle, how much can he drink
without increasing the expense when it costs 2s. 6d. per
bottle ? Ans. 16 bottles.

41. A merchant bought 21 pieces of cloth, each con-
taining 40 yards, for which he paid $1260; he sold the
cloth at $1,75 per yard: did he make or lose by the
bargain ? Ans. he gained $210.

42. A cistern containing 200 gallons is filled by a pipe
which discharges 3 gallons in 5 minutes: but the cistern
has a leak which empties 1 gallon in 5 minutes. Now
if the water begins to run in, when the cistern is empty,
how long will it be in filling ? Ans. 8hr. 20m.

43. If a man perform a journey in 224 days, when
the days are 12 hours long, how many days will it take
him to perform the same journey when the days are 15
hours long 2 - Ans. 18 days.

44. If the freight of 40 tierces of sugar, each weighing

t., 150 miles, cost $42, what must be paid for the
freight of 10khd. of sugar, esch weighing 2cwt., 50
miles?- . Ava. W
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45. If a family of 14 persons spend $1120 in 8 months,

how much will 9-of the same faxmly spend in 5 months ?
Ans. $450.

~46. Two persons A and B are on the opposite sides of

a wood which is 536 yards in circumference ; 1hey begin
to travel in the same direction at the same moment; A
goes at the rate of 11 yards per minute, and B at the Tate
of 34 yards in 3 minutes: the:question is, how many
times the ‘quicker one must go round the wood before he
overtakes the slower? : - Ans. 17 times.

47. What will be the cost of a piece of silver weigh-
ing 731b. Soz. lﬁ;pwt at 55. 9d. per ounce ?

- Ans. £253 10s. O-Id

48. If the penny loaf weighs 8 ounces when the bushel
of wheat costs 7s. 8d., what ought it to weigh when the
wheat is 8s. 4d. per. bushel ? - Ans. 60z, 15435dr.

49. If one acre of land costs £1 7s: 8d., what will be
the’ cost of 1734. 2R. 14P. at the same rate ?

Ans. £240 2. 6.4d.

50. A gentlemo.n s estate is worth £3107 12s. a year:
what may he spend per day and yet save £500 per an-
num ? Ans. £4 8s. 151%d.

51. If 18 men can build 72 reds of wall in 4 days,
how many rods will 88 build in 22 days?  Ans. —

52. Four thousand soldiers were supplied with bread
for 24 weeks, each man to receive 140z. per day ; but by
some accident 210 barrels containing 2004b. each were
spoiled: what must each man receive in order that the
remainder may last the same time? . Ans. 130z

53. Let us suppose the 4000 soldiers having one-four-
teenth of their bread spoiled, to be put on an allowance
of 130z. of bread per day for 24 weeks: required the
weight of their bread, geod and. spoiled, and the amount
spoiled ? A whole weight 588000%b.,

spoiled 420000b.

54. Suppose 4000 soldxers after losing 210 barrels of
bread, each containing 20075., were to subsist on 130z. a
day for 24 weeks ; had none been lost they might have
received 140z. a-day : what was the whole weigh\, s
how much did they receive ? C . Ans. DAL,

21
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55. Let us now suppose 4000 soldiers to lose one-
fourteenth of their bread, then to receive 130z. per day
for 24 weeks: what was the whole weight of their bread,
including the lost, and how much would each have re-
ceived per day had none been spoiled ?

whole weight 58800075.,
Ans. {less . . . . 420000.,

) 1403. per day had none been lost.

56. A certain amount of provisions will subsist an
army of 3000 men for 30 days: if the army be increased
by 2000, how long would the same provisions subsist it ?

57. A merchant bought 42 pieces of cloth, each con-
taining 20 yards, for which he paid $2520: he sold the
cloth at 83 per yard, did he make or lose by the bargain?

Ans. He neither made nor lost.

58. If 8 barrels of flour will supply 240 men for 6
days, how long will 14 barrels supply 126 men ?

Ans. 20da.

59. The sum of $2500 is to be divided between two
brothers, so that for every dollar received by the younger
the older is to receive $4: how much will each re-
ceive ? Ans. —

60. If 50 persons consume 600 bushels of wheat in 1
year, how much will 278 persons consume in 7 years?

EIAﬁPLES INVOLVING FRACTIONS.

1. If  of a yard of cloth cost $3,20, what will 2}
yards cost ? :
We state the ques- OPERATION.
tion exactly as in ¢ 13 8,20 : Ans.
. whole numbers. In
multiplying the sec- 6,40
‘~ond and third terms | by multiplying by 1,60

“Wbogether, we observe 8.00°
the rules for multi- ‘ .3 s
plying fractions, and 8’007'3'_;82’:)%;1— L0
in dividing by the 1st —_

term, the rules for
division. Thus, in this example, we invert the terms of

the divisor and multiply.

N
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2. If $0z. cost £1), what will 10z. cost ?
- Ans. £1 be. Bd
3. If % of a ship cost £273 2s. 6d., what will & of
her cost% Ans. £227 12s. 1d.
4. A mercer bought 3} pieces of silk, each containing
24} yards. He paid 6s. 4d. per yard what does the
whole come to ? - Ans. £25 14s. 61d+-.
5. If 142b. of sugar cost $13, what will 67b. cost ?
Ans

- 8%
6. If § of a yard of cloth cost § of a dollar, what will

yards cost ? Ans. $
7. If 20b..of beef cost 1 of a dollar, whal will 301
cost ? Ans, ——
8. If 14} yards of cloth cost $18%, how much will 197
yards cost Ans. $263.
9..If .3 of a house cost $100,75, what would .95 cost ?
Ans. $319 044. .

10. A man receives $ of his income and finds it equal

to $3724,16 : how much is his whole income ?

11. Suppose a cistern has two pipes, and that one can
fill it in 8% hours, the other in 43 : in what time can both
ﬁll it to %ether? Ans. 3y3ghr.

here are 1000 men besieged in a town thh pro-
v1s1ons for 5 weeks, allowing each man 16 ounces a day.
If they are reinforced by 500 more and no relief can be
offered till the end of 8 weeks, how many ounces t
be given daily to each man ? Ans. 6

13. A reservoir has three pipes, the first can fill it i
12 days, the second in 11 days, and the third can empt
it in 14 days: in what time will it be filled if they are
all running together ? Ans.

14. In the latitude of London, the distance round the
earth measured on the parallel of latitude, is about 15550
miles. Now as the earth turns round in 23 hours 56
minutes, at what raie per hour does the city of London
move from west to east? Ans. 649323 miles per hour.

15. A father left his son & fortune, } of which he ran
through in 8 months; $ of the remainder lasted him 12
months longer, when he had barely £820 \eft: what sam

did his father leave him ? Ans. £10\12 Q. .
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16. After laying out } of my money, and }- of'the re-

mainder, I had 72 gumea.s left: how much had I at first?
Ans. 120 guineas.

-17. A father lelded 15 of his estate to one son, and

l‘:’ of the remainder to another, leaving the remainder to
is widow. The difference of the childrens’ legacies - was
£514 6s. 8d.: what was the widow’s portion ?

18. Two persons, A and B, depart at the-same time,
the one from Boston and the other from Hartford, distant
about 100 miles. After 7 hours they meet on the road,
when it appears that A had rode 1} miles per hour faster
than B: at what rate per hour.did each traveller ride?

Ans. A 733, B 641 miles per hour.

19. If of a pole stands in the mud, 1 foot in the
water, and £ in the air, or above the water, what is the
length of the pole ? o Ans, ——

DOUBLE RULE OF THREE. '

195. It often happens that questions arise involving
five, seven, or even nine terms. Such are classed under
a separate rule called THE DousLE RuLE oF THREE, or
CompoUND ProPORTION. Such questions may be stated
and resolved by the following

e RULE.

.-

1. Make the first statement as though the question were

~" to be solved by two or more statements. by the Single Rule
®of Three, and suppose the fourth term to be found.

IL. If it is of the same name with the answer sought,
mark its place blank under the third term ; if not, mark its
Place under the second term, and in either case arrange the
two remaining terms as though it were a question in the
Single Rule of Three. If there are more than five térms
in the question, suppose the fourth lerm of the second pro-
Pportion to be found, and make the third statement m the
same manner ag the second was made.

195. How may queshons involving &‘\“ &c \sm \e &M tmd
resolved? Give the rale. - - s

™~
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“ HI. Then: multiply the seeond and. third terms logether,
and divide their product by the product of: the _ﬁm -terms
and the quotient will be the answer sought.. .

EXAMPLES.

1. If a family of 6 persons e'xpend -$300 in 8 months,
how much will serve a faml‘y of 15 persons for 20
months ? :

‘ OPERATION: :

persons» persons 8 :

6 : 156 :: 300 ¢ 1st answer.,
months months
8 : 20 :: 1stans. : true answer

25
5 &9
15X 20 X 8309

=155 x25=8$1875.
T éx?

The-answer, in the above example, will depend on twe
things—1st, the proportion between the number of persons
fed ; and 2dly, the proportion based on the difference of
time. The first statement gives what would be the true
answer, if the time were the same ; and the second gives
the true.-answer under the supposition of different times.
A similar proportion obtains in all like examples. But
since the first answer will -always form the second or
third term of the second statement, it follows, that the
true answer will be equal to the product of the second
and third terms divided by the proé)uct of the first terms
—according to the rule.

2. If 16 men build 18 feet of wall in 12 days, how
many men must be employed to build 72 feet in 8 days,
working at the same rate ?

. OPERATION.
Seet  feet days.

18 : 72 :: 12 : 1st answer.
days days men.

8 : — :: 16 : {lrue answer.

4 2
M2x12x1¢

= '=  Ana.
5P 4X12x2=98 Anz

21*

Then,
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8. If & man travel 217 miles in 7 days, travelling 6
hours a day, how far would he travel in 9 days, if he
travelled 11 hours a day ?

OPERATION.
days days miles miles.

3
9 :: 217 : 1st answer.
11 : : — : {true answer.

Ans. 511} miles.

4. If a pasture of 16 acres will feed 6 horses for
4 months, how many acres will feed 12 horses for 9
months ? Ans. 72
5. If the wages of 6 men for 14 days be $84, what
will be the wages of 9 men for 11 days? Ans. 99.
6. If 154 bushels of oats serve 14 horses for 44 days,
how long would 406 bushels last 7 horses? Ans. —
7. If 25 men can earn $6250 in 2 years, how long
will it take 5 men to earn $11250 ? Ans. 18yr.
8. If a barrel of beer last 7 persons 12 days, how
much will be drank by 42 persons in a year ?
Ans. 182bar. 18gal.
9. If 9 men can cut 36 acres of grass in 4 days, how
many acres will 19 men cut in 11 days?
Ans. 209 acres.
10. If 25 persons consume 300 bushels of corn in 1
year, how much will 139 persons consume in 7 years at
the same rate ? Ans. —
11. If 32 men build a wall 36 feet long, 8 feet high,
and 4 feet wide in 4 days, in what time will 48 men
build a wall 864 feet long, 6 feet high, and 3 feet wide ?
Ans. 36 days.
12. If £7} be the wages of 13 men for 7} days, what
will be the wages of 22 men for 17} days?
Ans. £29 6s. 8.

13. If a footman travel 298 miles in 8% days of 12}
hours long, in how many days of 10% hours long each,
will he travel 157} milest T Ana IR

- .

VW ~3
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PRACTICE.

196. Practice is a short method.of finding the answers
‘to questions in the Rule of Three, when the first term is
unity.

Fzr example, if one yard of cloth cost half a dollar,
what will 60 yards cost? This is a question which may
be answered by the rule called Practice.

If the cloth had been $1 per yard, the cost of 60 yards
would have been $60; but since it is only a part of a
dollar per yard, the whole cost will be the same part of
$60, that the cost of one yard is of $1; that is, § of 60.
Hence the cost is 4 of $60 or $30. Ans. $30.

197. One number is said to-be an aliquot part of an-.
other, when it forms an exact part of it; that is, when
it is contained in that other an exact number of times.
Hence, an aliquot part is an exact or even'part.

For example, 25 cents is an aliquot part of a dollar.
It is an exact fourth part, and is contained in the dollar
. four times. So also, 2 months, 8 months, 4 months, and
6 months, are all aliquot parts of a year.

TABLE OF ALIQUOT PARTS.

G [ e Pl Don [Pl | Pernor 1. | L sty

50 -% 6| % 15 i 10s. = % 6 d=1}

33} 3 4 1 10 6s. 8d.= H 4d= #

25 3| + |7 P || 5s. =;|3d=3

20 % 2 % 6 % 4s. = ? 2d=¢%

12% 7 1 17 5 T 3s. 4d.= L3 l%d.: %
63 | i orjoff 3 % || 2s.6d.= * 1d.=¢%
5 | 5% 3 mo. 1s. 8d. =75 )

196. What is practice? If one yard of cloth cost $8, what will
half a yard cost? What will one quarter of a yard cost?

197. When is one number said to be an aliquot part of another?
What is an aliquot part? What are the aliquot parts of a dollar ex-
pressed in the table? What the aliquot parts of a yearl Wil the
aliguot parts of a month? What the aliquot parts of » poundl Whek
the aliguot parts of a shilling ? . )
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EXAMPLES.

1. What is the cost of 876-yards of cloth at $0,75,
or  of a dollar per yard ?

‘Had the cloth cost $1. .~ - OPERATION.
per yard, the costof the . |cts.| -| & - e
876 yards would have |50 | % | 376
been $376. Had it cost 188  cost at 50cis.
Z9¢ts. per yard, the cost |-
would have b(;en 3 of 25 | 1| 94 cost at 25¢ts.

PR RS
1

$376, or $188: had it | 75 |  [$282 cost at doll
been 25cts. per yard,
the cost would have been } of $376 o» $94; but the

price being 7T5cts. per yard, the cost is 188+94_$282
2. What will 9} yards of cloth cost at £1 4s 6d. per

yard ?
9 yards at £l_£9
4 yard at £1=-  10s.
9 yards at 4s. —=£1 16s.
4 yard at 4s. = 28, .
9 yards at 6d.—= - . 4s. 6d.
4 yard at6d.—= 3d.

Total cost £11 12s. 9d.

8. What is the cost of 196 yards of cotton, at 9d. per
yard ?
-196yd. at 6d. or $s.—= 08s.
196yd. at 3d. or 1s,= 49s.

Therefore, 196yd. 'at 9d. or 351=147s.=£7 7s. Ans.
4. What is the cost of 1000 qmlls at } cent per quill ?

Ans. $2,50.
5. What is the cost of 900 lead penclls at 6 cents
apiece ? - Ans. $54,00.
6.. What is the cost of 20/, of soap at Gz-cts per-b.?
Ans. $1,35.
7. What is the cost of 140 yards of tape at 21cis. per
yard? Ans! $3,15.
8. What is the cost of 438 bushels of apples at 311cts.
per bushel ? . Ans. RREY,

h
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9. What is the cost of 513 tons of hay at 12 per ton ?

Ans. $618.

10.- What is the .¢bst.of 231 yards of linen at 75cts.
per yard ? Ans. 8173,25.
1T Whatds the cost of 14415, of rice at 84d. per 1b. ?
ns. £2 2.

12. What is the cost of 14} yards of cloth at 43 per
yard ? Ans. $67, 68?-
13. What will 1312. of cheese come to at 1s. 2d. per
pound ? ' Ans. £7 12s. 10d.
14. What will 144 dozen of eggs come to at 1s. 3d.
per dgzen [N Ans. £9.
15." What will 6gal. 14t. 1pt. 2. of ‘wine come to at
'5s. 4d. per quart? : Ans. £6 17s. 4d.
16. What will 51 acres of land be worth at £3 2s. 2d.
per acre ? Ans. £158 10s. 6d.
17. What will l5cwt 2qr 17lb of : sugar come to at
1s. per pound ? : Ans. £87 13s.
18. What. will.4E. E. 3qr.. 2na of broadcloth: cost at
£2 3s. 8d. per yard? . .. | Ans. £12 16s. 63d.

19.. What will 1khd. 2gal. 3qt. lpt 1gi. of molasses
come to gt 124cts. per quart? - Ans.

20. Whatiwill be: the cost of 27bu. 3pk..6qt. 1pt. of
wheat at 103 2d 3far per bushel ?

- Ans. £14 5s. 11d. 0-0—3-far

21.- What is the cost of 120 pounds of soap at 63 cents
per pound ? : Ans. $8,10.

-92. What will be the cost of 2hkd. bgal. 3qt. 2gi. of
molasses at 124 cents per quart? ~ Ans. $65,906%-.
* 23. What will be the cost of 376 yards of cloth at 1§
dollars per yard? "Ans,
. 24. What will be the cost of 1kkd. 2ga7 3qt. 1pt. 1gi.
of brandy at 561 cents per quart? = : Ans. $148,289-.

25. What w1ll be the cost of 85} yards of cloth at $9}

per yard ? Ans.
26. What will be the'cost of 27du. 3pk. &qt. \pt. X
wheat at 813 per bushel ? Am $AR M X

11+
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PERCENTAGE.

198. The term per cent comes from per centum, and
means by the hundred. The term is generally used to
express the interest on money, but may also be employed
to designate hundredth parts of other things. Thus,
when we say twenty per cent of a bushel of wheat, we
mean twenty hundredths, or one-fifth of it.

199, The rate per cent may always be expressed by
a decimal fraction. Thus, five per cent may be expressed
by .05, eight per cent by .08, fifteen per cent by .15, &c..
beHence, to find the amount of percentage on any num-

r’

Moultiply the number by the rate per cent, expressed ina
decimal fraction, and the product will be the percentage.

EXAMPLES.

1. A has 8852 deposited in the bank, and wishes to
draw out 5 per cent of it: how much must he draw
for ? Ans. —

2. A merchant has 1200 barrels of flour: he shipped
64 per cent of it and sold the remainder : how much did
he sell ? : Ans. 432bar.

3. A merchant bought 1200 hogsbeads of molasses.
On getting it into his store, he found it short 3} per cent:
how many hogsheads were wanting ? Ans. 42hhd.

4. Two men had each $240. One of them spends 14
per cent, and the other 18} per cent: how many dollars

more did one spend than the other ? Ans. $10,80.
5. What is the difference between 5} per cent of $800
and 6} per cent of $1050 ? Ans. $24,25.

198. What do you understand by the term per cent? For what
is the term generally used? What is its signification? What do
you understand by twenty per cent? What by eight per cent? By
fourteen per cent?

199. How may the rate per cent be expressed? How do you ex-

Ppress five per cent? Eight per cent? Tlow do you find the amonut
of percentage on any given numbex? o

-
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200. To find the per cent which one number is of
another.

If 1 buy 6 hogsheads of molasses for $200 and sell
them for $220, what do I gain per cent, on the money
expended ?

It is plain that $20 is the amount made. What per
cent is $20 of $200; that is, how many hundredths of
82007 If we add two ciphers to the first, and then
divide it by the second, the quotient will express the
hundredths. Thus,

2000
200~ 10}
that is, 20 is ten per cent of 200.

Hence, to determine the per cent which one number
is of another, }

1. Bring the number which determines the per cent to
hundredths by annexing two ciphers or removing the deci-
mal point two places to the right.

I1. Divide the number so formed by the number on which
the percentage is estimated, and the quotient will express
the per cent.

EXAMPLES.

1. A man has $550 and purchases goods to the amount
of $82,75: what per cent of his money does he expend ?
Ans. 155 per cent.

2. A merchant goes to New York with $1500; he
first lays out 20 per cent, after which he expends $660 :
what per cent was his last purchase of the money that

remained after his first ? : -Ans. 55 per cent.
3. Out of a cask containing 300 gallons, 80 gallons
are drawn : what per cent is this ? Ans.

4. If 1 pay $698,83 for 3 hogsheads of molasses and
sell them for $837,996, how much do I gain per cent on
the money laid out ? : Ans. 20 per cent.

5. If I pay $698,33 for 3 hogsheads of sugar and sell
them for $837,996, how much do I gain per cent on the
amount received ? Ans. 162 per cent.

200. How do you find the per cent which one number = of wn- ’#,.
other? |
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" TARE AND TRET.

201, Tare and Tret are allowances made 1n selling
goods by weight.

Draft is an allowance on the gross weight in favor of
t;e buyer or importer: it is always deducted before the

are.

Tare is an allowance made to the buyer for the weight
of the hogshead, barrel or bag, &c., containing the com-
modity sold.

Gross Weight is the whole weight of the goods, to-
gether with that of the hogshead, barrel, bag, &c., which
contains them.

Suitle is what remains after a part of the allowances
have been deducted from the gross weight.

Net Weight is what remains after all the deductions
are made.

EXAMPLES.

1. What is the net weight of 25 hogsheads of sugar,
the gross weight being 66cwt. 3qr 147b. ; tare 11/b. per
hogshead ? :

cwt. gr.. 0b.
) 66 3 14 gross.
25x11=275/b. - - ‘28 tare.

Ans. 64 0 14 net.
2. If the tare.be 4/b. per hundred, what will be the
tare on 67T. 2cwt. 3¢r. 10/b. ?
Tare for 6T. or 120cut. =480%.

2wt.= 8

8gr. = 8

1006, = 0§
Tare -s - - 491§

Ans. 4cwt. 3qr. 162D

201, What are Tare and Tretl Whetis Dra®t? What is Tare!
What is Gross Weight? What is Sutlel Wit s Reu Weght!
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3. What is the tare on 32 boxes of soap, weighing
815507b., allowing 47b. per box for draft and 12 per cent
for tare ? - : : :

31550 gross. 381422
32 4= - 128 draft. ‘ 12
31422  3770.64

Ans. 3770.641b.=1T: 17cwt. 2qr. 2016, 100z.+4.

4. What will be the cost of 8 hogsheads of tobacco at
$9,47 per cwt. net, the gross weight being of
, cwt. gr. 1b. Ib.
No.1-- 9 38 25 .. tare 146
“ 2.-10 2 12-. « 150
“« 3..11 1 25-. « 158
Ans. $261,1826.
5. At £1 5s. per cwt. net; tare 4lb. per cwt.: what
will be the cost of 4 hogsheads of sugar weighing gross,
. Ib.

cwt. gr
No.1.--10 8 6
“.2...12 5 2
“.3.--131 10
“ 4...11r 2 7
. 49 0 00 gross.
Tare 4. per cwt. 1 3 21
" 47 0 4 net.

Ans. £58 16s.

6. At 21 cents per %., what will be the cost of 5hkd.
of coffee weighing in gross,

cwt. gr. Ib. - b
No.1.-6 2 14 .. tare 94
“« 2.-9 1 20-. ¢ 100
“« 8.-.6 2 22.. « 88
“« 4..7 .22 .. « 89
“« 5.-.8 0 13 .- « 100

Ans. 8$71358.

7. At £7 5s. per cwt. net, how much will 20Akd. of
sugar come to, each weighing gross 8cwt. Oqr. Slb. -, \uxe
12/5. per cwt. ? _ Ans. £921 .\

22
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SIMPLE INTEREST.

202. Interest is an allowance made for the use of
money that'is borrowed.

For example, if I borrow 8100 of Mr, Wilson for one
_year, and agree to pay him $6 for the use of it, the 86
‘is called the interest of $100 for one year, and at the end
of the time Mr. Wilson should receive back his $100 to-
gether with the $6 interest, making the sum of $106.

The money on which interest is paid, is called the
Principal. o .

The meoney paid for the use of the principal, is called
.the Interest. ‘ S A

The principal and interest, taken together, are called
the Amount.

In the above example, .

$100 is the principal, -
8 6 is the interest, and
$106 is the amount.

The interest of $100 for one year, determines the rate
of interest, or rate per cent. In the example above, the
rate of interest is 6 per cent, or 86 for the use of the
hundred. Had $8 been paid for the use of the $100, the
rate of interest would have been 8 per cent: or had $3
only been paid, thé rate -of interest would have been 3
per cent. . . v

Legal interest is the rate of interest established by law.
‘In the New England States, and indeed in most of the
other states, the legal-interest is 6:per cent per annum,
that is, 6 per cent by the year. In New York, however,
it is 7, and in Alabama 8 per cent.

202. What is Interest? What is the money called on which in-
terest is paid? What is the money called which is paid for the use
of the principal? What is the amount? What determines the rate
of interest? What is legal interest? What is meant by per annum?
How much is the interest per annum in most of the states? What
jsit in New York? In Alabama?
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_CASE L.

203. To find. the interest on any given principal for
one oF more years.

The interest.of: each dollar, for asingle year, will be
so many hundredths of itself as are expressed by the rate
of interest. . Thus, if the rate of interest be 4 per cent,
each dollar will produce annually an interest of .04 of a
dollar, or 4 cents: if the rate be 5 per cent, it will pro-
duce .05 of a dollar, or 5 cents: if 6 per.cent, .06, or 6
cents, &ec.

: Hence, to find the interest on any ngen sum for one
or more years,

Multiply the principal by the decimal Jfraction which ex-
presses the rate of interest, and the product so armng by
the number of years. Or,

Multiply the decimal fraction which ez-preases the rate
of interest by the number of years, and then multiply the
principal by this product.

RZAHPLBS.

-1 What is the interest on 81960 for four years, at 7
per cent per annum ?

"The rate of interest OPERATION.
‘being 7 per cent, each $1960 ‘
dollar will produce .07 .07
of a dollar, or 7 cents, in 3137 20 int. for 1 year. .
one year: hence, $137,20 4 number of years.

will be the interest on-the-
‘sum for one year, and $548 80 Am
$548 80 for 4 years."

203. What will be the interest of ons dollar for one year?" What
will express decimally the interest on one dollar for one year at 4 per
cent? What will express it at 5 per cent? At 6?7 At 77 At8?
How do you find the interest on any sum for one or more years?
What will be the multiplier when the rate of interest is 4 per cent,
and the time 3 years? When the rate is 6 per cent and the time 5
‘years? When the rate is 8 per cent and the time 3 years?
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2. What is the interest on 878,457 dollars for three
years, at 5 per cent per annum ?

Since there are three OPERATION.
places of decimals in the 78,457
multiplicand and two in 056Xx3= .15
the multiplier, there will 892285
be five in the product 8457
(ArT. 169.).  Observe Ans. #11,76855

that the two first, ceunting
from the comma to the right, are cents, the third mills,
the fourth tenths of mills, &ec. .

8. What is the interest on $365,874 for one year, at

r cent ?
q\%ee first find the in- OPERATION.
terest at 5 per cent, and 8$365,874
then the interest for } .06}
per cent: the sum is the “18,29370
interest at 5} per cent. 1,82937 } per cent.
$20,12307 Ans.
4. What is the interest on $650 for one year at 6 per
cent ? : Ans. $39,00.
5. What is the interest on $950 for four years at 7 per
scent per annum ? o Ans. —
6. What is the interest on $3675 for three years at 7
per cent per annum ? - Ans. 8771,75.
7. What is the interest onr $459 for five years at 8 per
cent per annum ? Ans. $183,60.
8. What is the interest on $375, 27cts. 3m. for two
years at 7 per cent ? . Ans. 852,538+
9. What is the interest on $211,26 for one year at 4}
per cent per annum ? Ans. 89,506+.
10. What is the interest on $1576,91 for 3 years at 7
per cent ? Ans. $331,15+.
11. What is the interest on 8957,08 for 6 years at 8}
per cent ? Ans. ——
12. What is the interest on $3875,45 for 7 years at 7
per cent per annum ? Ans. $183,970 4.
13. What is the interest on $4049.87 for 2 yearsa'd
per cent per annum? , Ava. WA,
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14. What is the interest on $16199,48 for 16 years at
54 per cent per annum ¢ Ans, ——

CASE II.

204. To find the interest for any number of months,
at the rate of 6 ;»er cent per annum. :

At the rate of 6 per cent per annum, one month pro.
duces } per cent on the principal ; and hence, every two
months produces one per cent on the principal. There-
fore to find the interest for months,

Divide the number of months by 2 and regard the quo-
tient as hundredths. Then multiply the principal by the
decimal so found, and the product will be the interest.

EXAMPLES.

1. What is the interest on $651 for 8 months, at 6 per
cent per annum ?

The decimal corre- OPERATION.
sponding to 8 months $651 .
is .04 : hence, the in. .04 half the number of months.
terest is $26,04. "$26,04

2. What is the interest on $614,364 for 9 months, at
8 per cent per annum ?

OPERATION.
$614,364
The decimal corresponding to 9 .04}
months, is .04}, and hence the in- 2457456
terest is $27,64638. 307182
. $27,64638
3. What is the interest on $8975 for ten months at 6
per cent per annum ? o Ans. $448,75.

204. At the rate of 6 per cent, what will be the interest on any
incipal for one month? What time will produce one per cent?
ow do you find the interest on any principal for any number of
months? What is the multiplier for 4 months? What for 6 months?
What for 77 What for 87 For 97 What for 10?7 For 117 What
for 121 ’
2%
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4. What.is the interest on. $8753,65 for 14 months at
6 per cent ‘per annum ? Aps. $612,7555.
5. What is the interest on 837596 42 for sixteen
months at 68 per cent per annunt? Ans. ——
6. What -is  the interest on $3976,85 for nine months
at 6 per cent per annum ? . .Ans. $178,95825.
7.. What is the mterest on 817‘507;30 for 14 months,
at 6 per cent?: : Ans. $1225,511.
8. What is the interest on $75192 84 for 16 months
at 6 per cent ? Ans. ——
-9.. What is the interest on $15807,40 for 27 months
at 6 per cent?  Ans. $2147,499.
10. What is the interest on $84377,91 for 7 months
at 6 per cent? . Ans. $2953,226+.
11. What is the interest on $31573,25 for 10 months,
at 6 per cent? ~ ... Ans. 81578,662+.

. CASE III.

205. To ﬁnd the interest at 6 per cent per annum, for
any number of days.

In computing interest -the month is reckoned at 30
days. Hence, 60 days, which make .two months, will
give-an interest of one per cent on the principal, and
consequently, 6 days will give an interest of one mill on
the dollar, or one thousandth of the principal. If, there-
fore, the days be divided by 6, the quotient will show
how many thousandths of the principal must be taken on
account of the days. Hence, to find- the mterest for any
number of days less than 60, '

Divide the days by 6, and mulaply the prmczpal by the
quotient, considered as thoucandt

205. In computmg interest for days, at what is the month reck-
oned? How many days Islve ono per cent? What part of the
principal is one per cent? How many days will give one thousandth
of the principal? How will you find how many thousandths of the
principal must be taken for the days? How do you find the interest
for days? What is the multiplier for 6 days? For 9-days? For
10 days? For15days? For 20 days? For 25 days?
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. EXAMPLRBS.:

1. What is the interest on $297,047 for 28 days, at6
per cent per annum '

* We find that the 28 days OPERATJON. - .
give 42 thousandths. We ) : 3297 047
multxply the 'principal by 28+-6= .00
.004, and then add ﬁf the =4 mﬁ
pnncxpal multiplied by one Add 99015
thousandth for the fractlonal “ . 99015
part. $1,386218

206. To avoid the fraetions which sometimes appear
in the multipliers, we may, if we please, first multiply
the principal by the number of days, and then divide
the product by 6, which will give the same quotient as
found above. Hence, to find the interest for any num-
ber of days,

Multiply the principal by the number of days, divide the
product by 6, and then point off in the quotient three more
places for deczmala than there are decimal places in the
given prmczpal,

2. What is the interest -on 6657 87 for 13 days at 6
per cent per annum ? )

We first multiply the given OPERATION.
principal by 18 ; we then di- $657,87
- vide the product by 6; and | . 13
since there are two places _ 197361
of decimals.in the prilncipal, - 85787
we point off five in the quo- Y TOrT]
ﬁen{” 4 6)855231
$1 42538

No'm Let each of the followmg examples be WOrked
by both methods; though, when the days exceed 60, the
second method is preﬁerable Co

8. What is the interest on $675,72 for 29 days ?

Ans. $2,784.

4 What is.the interest on $195,19 for 7 days?

906. How mny ‘the interest for days be foand by the,smnd method ¢
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5. What is the interest on $897,04 for 27 days ?
. Ans. $4,03664.
6. What is the interest on $378,63 for 18 days ?
Ans. $1,1354.
7. What is the interest on $885,62 for 25 days ?
Ans. $3,694.
8. What is the interest on $3756,25 for 17 days?
9. What is the interest on $981,90 for 70 days ?
Ans. 811,455+,
10. What is the interest on $11268,75 for 17 days?
Ans. $31,9284-.
11. What is the interest on $4428,10 for 165 days?
. Ans. $121,7724.
12. What is the interest on $975,95 for 14 days?

207. The above method of computing interest for days,
is the one in general use. It, however, considers the
year as made up of 360 instead of 365 days; and hence
the result is too large by 5 of the 365 parts into which
the ‘interest found may be divided. Hence, the interest
found will be too large by its 4 part, by which it must
be diminished when entire accuracy is desu'ed

CASE 1V.

208. To find the interest at 6 per cent per annum for
years, months, and days.

Find the interesi for the years by Case I. for the months
by Case II., and for the days by Case III. ; then add the
several results together, and their sum will be the answoer

Or
0‘1‘g sz;nglc multiplier for the years, month.r, and days,
and then multiply the principal by it.

207. How many days does the above method give to the year?
Is the result obtained too great or too emall? By bow much is it
too great? How will you find the exact interest ?

" 208. How do you find the interest at 6 per cent per annum for
years, months, and days? What is the multiplier for 1 year 4 months
and 12 days? What for 2 yeam 8 montlm and 18 days? For3
years 10 months and 24 days? i
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EXAMPLES.

1 What is the interest on $1597, 27 at 6 per cent, for
3 years 9 months and 11 days?

1ST METHOD: .
8159727  $1597,27 $1,50727 for - 6da.
06%8= .18 - 04} - ,79868 for  8da.
1277816 638908 ,063242 for 2da.
159727 79863}  $2,92832 for 11da.

$287,5086 $71,87713

Interest for 8 years  $287,5086
« « Pmonths = TLTT1+

L ¢ 11 days 2,9283 4
Total interest $362,3140--
2D METHOD.
Mult1pher for 38 years=.06 x3=.18.
Co%. - . 9 months =.045.
« wql days=1%} =.0014.

: - Entire multiplier  0.226§.
Then, ©1597,27%0.2265=8362,31404-.
2. What is the interest of $11759,10 at 6 per cent

for 9 years 11 months and 16 days? Ans. $7028,02+4-.
3. What is the interest on $9787 for 12 years and

1day? Ans. $7048,27+.
4. What is the interest of 887601,29 for 1 year 1

month and 1 day ? Ans.
5. What is the interest of $806,90 for 1 year and 10

months at 6 per cent per annum ? Ans. $88,75+.
6. What is the interest of $450,76 for 4 years and

7 months at 6 per cent per annum ? - "Ans. $123,95+-."
7. What is the interest of $448,50 for 7 years 2 months

and 12 days at 6 per cent per annum ? Ans. -
8. What will be the total amount of $649,22 after 10

years and 10 months at an interest of 6 per cent ?
Ans. $1071,214.
9. What will be the interest. of $1330,50 for 14 years
4 months and 24 days? Ans, ——.
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CASE. V.

209, To find the interest when there are months and
days, and the rate of i interest’ is greater or less than 6 per
cent.

Find the interest at 6 per cent. - Then addtoztor.mb-
tract. from it such a part of the inlerest so found as the
gwcnratqmecdsorfallsakortqfﬁpercaupcram

: EXAMPLES.
1. What is-the interest on $179,25 at 7 per cent per
annum for 3 years and 4 months ?
Multiplier for 3 years=.06 X3=,18
<% 4y, ¢“ 4months .  =.02
, Entire multiplier .20
Hence, $179,25 % .20=$35,8500 interest at 6 per cent.
Add} 59750
$41,8 8250 interest at 7 per cent.

2. Whatisthe mterest on $974,50 for 9 years 6 months
and 18 days, at 4 per cent per annum?

Multxpher for 9 years at 6 per cent_9x .06 =.54

¢ 6 months . o =.03
“« «18 days._ls 6=3 . . =.003
, — . Entire multiplier .~ .573

Hence,r 3974 50 X .573 =$558,3886

Subtract one-third - - - 186,1295

: Int. at 4 per cent $372,2590-

i o

.3 What is the interest of $987,99,:at'5 per cent, for

5 years 2 months and 9 days? Ans. $256,464-..
. What is the interest on $437,21, at 3 per cent, for
9 }ears and 9 months? . Ans. 8127,88+4.
5. What is the. interest of 815000 for 8. months at7
per cent per annum ? .. $700.
6.. What is the interest of $400. for 21. days at b per
cent per annum? . .. .. Ans. 81,164

209. How do you find the interest when there are months and
days, and the rate greater them'S pex e.m\‘l. How do you ﬁnd lho
interest when it is less? .
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~7.."What id the interest of $8%6,48, at 7 p‘er cent, for
4 years 9 months and 14 days? .
8. What will be the total amount of $1119, 48 after 2
years and a half, atan interest of 7 per cent per annum ?
Ans. $1315,389.
9. What is the interest on $532,41 for 3 years and 3
months at- 4} per cent per annum ? Ans. $77,864-.
10. What is- the interest on $8375,27, at 5 per cent
per annum, for 5 years 5 months and 5 days? ‘
11. What is- the interest of $8759,27, at 6 per cent
per annum, for 1 year 6 months and 9 days ?
Ans. $801,4734-.
12. What is the interest, at 6} per cent per annum,
on 87569 11, for 8 years 4 months and 18 days?
- Ans. $1664,673-}-.

210. Tn oomputmg interest, it is often very convenient
to find the interest for the months by considering them as
aliquot parts of a year, and the interest for the days by
considering them as aliquot parts of a month. v

‘ 'EXAMPLES. o )
1. What is the interest of $806,90 for one year 10

months and 10 days at 6 per oent? ‘

$806,90
.06

6)848,4140 int. for 1 year. #8,060

- 2)8,069 int. for 2 months. _..._5 .

- 8)4,034-}-int. for 1 month.. Eﬂ’;?i? vl-m' for 10 'mo.
i 71,844 F-int. for 10 days.

Interest for 1 year, - - v$48,4140
“ “ 10 months - 40,345 '
“ “ 10 days - - 1,344+

Total interest  $90,103 4

210. Explain the second method of computing interest for months
and days. What part of a year are 3 months? Four months? Six?
Eight? Nine? What part of & month are § M‘g\'\ Tive dnget
Ten days? .
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2. What is the interest of $200 for 10 years 8 months
and 6 days at 7 per cent?
8200
.07

4)14 00 int. for 1 year. $14,00
3)3 50 int. for 8 months.
5)1,16+int. for 1 month.

»234-int. for 6 days.
$140,00 - interest for 10 years.
3,50 interest for 3 months.
,23 J-interest for 6 days

Ans. $143,73+

‘8. What is the interest of $132,26 for 1 year 4 months
and 10 days, at 6 per cent per annum ? Ans. $10,80+.

4. What is the interest of $25,50 for 1 year 9 months
and 12 days, at 6 per cent ? .Ans. $2,72+.

5. What is the interest of $347,25 for 1 year 1 month
and 6 days, at 4 per cent per annum?  Also, at 5 per
cent? At 5% percent? At 6percent? At7 percent?
At 7} percent? At8percent? At8}percent? And
at 9 per cent ? Ans.

6. What is the interest; at 6 per cent per annum, on
848,32, for 1 year 1 month and 15 days?

Ans. $3,264.

7. What is the interest, at 8 per cent per annum, on

$675,87, for 8 years 6 months and 6 days?

10
"8140,00 for 10 years.

Ans. $190,144.
" 8. What s the interest, at 7 per eent, on $587,25, for
5 years 5 months and 5 days? = - Ans. $223,23+4.

9. What is the mterest on $67589,20 for 8 years 9
months and 12 days, at 5 per cent per annum ?
) An: 8$12785,62+.
CASE VI.

211. When the sum on which the interest is to be
cast is in pounds, shillings, and pence.

211. How do you determine the interest when the sum is in

pounds, shillings, and pence ?
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‘RULE. -
1 Reduceﬂwahllmgs and pence to the deabnaqua

pound.
1. Then find the interest as though. the sum were dollars
. and cents ; after.which reduce the decimal part of the answer
to shzllmgs and pence.

' EXAMPLES

1. What is the mterest, at 6 per c‘ent, of £z7 15.9 9d.
for 2 years?

OPERATION.
£27 15s. 9d =%£27.7875
: . ) - .08
We first find the in- 4 1.667250; -
terest for gne year. We 2
then multiply by 2, | £3.334500
which gives the inter- . v 20
est for two years. We ' .. 76.690000
then reduce to pounds, | L 12
shillings, and pence. 8286000
' 4
1.120000
Ans. £36s. 81d.+

2. What'is the interest on £67 19s. 6d., at 6 per cent,
for 3 years 8 months 16 days?  Ans. £l5 2s. 83d 4.
3. What is the interest on £127 15s. 4d., at 6 per cent,
for 3 years and 3 months ? Ans. £24 18s. 31d.+.
" 4. What is the interest of £107 16s. 10d., at 6 per
cent, for 3 years 6 months and 6 days? Ans.
5. What will £279 13s. 84. amount to in 8 years and
a half, at 54 per cent per annum?
) Ans. £381 1s. 6d. -+
6. What'is the interest of £514 10s. 2d. for 3 years

and a half, at 4 per cent? Ans. £72'0s. T1d. 4.
7. What is the interest of £523 11s. 6d. for 3 years
and a half, at 6 per cent? Ans.

8. What is the interest on £255 10s. 8d., at 6 per cent
per annum, for 8yr. 6mo. ? +  Ans. £99 13s. 13d.
23
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APPLICATIONS.

212. In computing the interest on notes, observe that
the day on which a note is dated and the day on which
it falls due, are not beth reckoned in determining the
time, but one of them is always excluded. Thus, a note
dated on the first of May and falling due on the 16th of
June, will bear interest but one month and 15 days.

Calculate the interest on the following notes :

$127,50 New York, January 1st, 1847.

1. For value received I promise to pay on the 10th
day.of June next, to Wm..Johnson or order, the sum of
one hundred and twenty-seven dollars and fifty cents
with interest from date, at 7 per cent. John Liberal.

: Ans. 8131,4354-.

$306 Rochester, January 1st, 1843.

2. For value received I promise to pay on the 4th of
July, 1845, to Wm. Johnson or order, three hundred and
six dollars with interest at 6 per cent from the 1st of

March, 1843. ) John Liberal.
Ans. $348,993.
$1040 Harrisburg, July 3d, 1847.

8. Six months after date, I promise to. pay to C. Jenes
or order, one thousand and forty dollars with interest
from the 1st of January last, at 7 per cent. .

Joseph Springs.
Ans. $1113,204+.
8612 o ‘Baltimore, January 1st, 1838.

4. For value received I promise to pay on the 4th of
July, 18385, to Wm. Johnson or order, six hundred and
twelve dollars with interest at 6 per cent from the 1st
of March, 1833. . Jokn Liberal.

: Ans. $697,986.

212. What daye named in a note are reckoned, and what excla-
ded, in reckoning time? 1If & note is duted on the lst and payable
on the 15th of a month, how many duys Wl interest yron
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- PARTIAL PAYMENTS.

213. We shall now give the rule established in New-
York, (see Johnson’s Chancery Reports, vol. i. page 17,)
for computing the interest on a bord or note, when par.
tial payments have been made. The same rule is also
adopted in Massachusetts, and in mest of the other states.

: . RULE. -

. Compute the interest on the principal to the time of
the first payment, and if the payment exceed this interest,
add the interest to the principal and from the sum subtract
the payment : the remainder forms a new principal.

II. But if the payment is less than the interest, take no
notice of it -until other payments are made, which in all,
shall exceed the interest computed to the time of the last
payment : then add the interest, so compuled, to the prin-
cipal, and from the sum subtract the sum of the payments :
the remainder will form a new principal en which interest
i to be computed as befere.

__'_____' ' EXAMPLES.
$349.99 8 Buffalo, May 1st, 1826.

1. For value received I promise to pay James Wilson
or order, three hundred and forty-nine dollars ninety-nine
cents and eight mills, with interest at 6 per cent.

James Paywell.

On this note were endorsed the following payments :

Dec. 25th, 1826 Received $49,998
July 10th, 1827 “ $ 4,998
Sept. 1st, 1828 “ $15,008
June 14¢th, 1829 «  $99,999

What was due April 15th, 18307
Principal on int. from May 1st, 1826, . . $349,998
Interest to Dec. 25th, 1826, time of first * .

payment, 7 months 24 days . . . . 13,6404

. ' Amount . . . . 836384%

213. What is the rule in regard to partial puymental

_—
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Payment Dec. 25th, exceedmg interest then '
due . . . . e Te e e . . 849,998

Remginder for 8 new principal . . . . $313,649
Interest of $313,649 from Dec. 25th, 1826
‘to June 14th, 1829, 2 years 5 months 20
days. . . . . . . ¢ .+ « . .8 46,524+
' ' Amount . ... . $360,173
Payment, July 10th, 1827, lem
than u;terest then due .. $ 4,998

Payment, Sept. 1st, 1828 . . . 15,008
Their sum, less than interest then $20,008
due ?

' Payment, June 14th, 1820. . . 99,999
Their sum exceeds the interest then due . $120,005

Remainder for a new principal June 14th, ’
1829 . . . . $240,168

Interest of $240, 168 from J une l4th 1829,
to-April 15th, 1830, 10 months 1 day . 12,048

Total due, April 15th, 1830 . $252,216+4

$3469,32 "~ New York, Feb. 6th, 1825.

2. For value received, I promise to pay William
Jenks, or order, three thousand four hundred and sixty-
nine dollars and thirty:two cerits;, with interest from date,
at 6 per cent. Bill Spendthrift.

On this note were endorsed the following payments :—
May 16th, 1828, received 8 545,76.
May 16th, 1830, «  $1276,00.
Feb. 1st, 1831, « $2074,72.
What remained due August 11th, 18327 -
.. Ans. $861,018+.

8. A’s note of $635,84 was dated Sept. 5, 1817 on
which were endorsed the following payments, viz.:—
Nov. 13th, 1819, $416,08; May 10th, 1820, $152,00:
what was due March 1st, 18‘21 the interest bemg 6 per
cent? ) o Ans. ‘\%%&\*\

\
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TABLE
Showing the number of shillings in a dollar in each
State, and the rate of interest: also, the value of a
dollar expressed in parts of & pound, which is found
by dividing the mumber of pence in a dollar by the
number in a pound. )

260

Srarss. Jf}ewru. Value of the dollar in | Legal rate
1| Maine 6 shillings | $1=£,%=£ 3% |6 percent.|
8| N. Hampshire | 6 shillings | $1=£;4=£3 |6 percent.
3| Vermont 8 shillings | $1=£7%=£% |6 perceat.
4| Massachusetts| 6 shillings | $1=—L£73=£7 |6 perceat.
5| Rhede Island | 6 shillings | $1=£,%=£% |6 percent.
8| Comnecticwt | 6 shillings | $1=£5%=%£-% | 6 percent.
7| New York 8 shillings | $1=£%==£ § |7 perceat.
8| Ohio 8 shillings | $1=£75=£ 2 |6 percent.
9| New Jersey 7s. 6d. |$1=£74=£3 [6percent.|’

10| Penasylvania | 7s. 8d. |$1=L5%=£} |6percent.
11| Delaware 7s. 6d. | $1=£3%5=£E} |6percent.
13| Maryland 7s. 8d. | $I=LL%=%£ 3 |6 percent.
13| Michigan 8 shillings | $1=£5%=—=£ 2 |6 pereent.
14} Indiana 6 shillings | $1=2£,1%=£3 |6 percent.
15| Illinois 6 shillings | $1=L7\4=£% | 6 per cent.
16} Missouri 6 shillings | $1=2L;%=£7; |6 peroent.
17| Virginia 6 shillings | $1=£534=£% |6 percent.
18] Kentucky 6 shillings | $1=£7%4=£ % |6 percent.
19| Tennessee 6 shillings | $1=£53%==£% |6 percent.
N. Carolina |10 shillings | $1=£}33=£ } |6 percent.
1} S. Carolina 45. 8d. | $1=£75=%L75 |7 percent.
2| Georgia 4s. 8d. | $1=L35==L, |7 percent.
23| Alabama Fed. money 8 per cent.
4| Mississippi 6 shillings | $1 =L %==£% | 6 percent.
25 Louisiana Fed. money 6 percent.
26| Arkansas Fed. money| * 6 per cent.
27| Florida Fed. moaey 6 percent.
28| Texas 6 shillings | $1=£7"%=L5% |8 percent.
9. Canada 5 shillings| $1=L£{;==5E% \® e\
(30, English 4s. 1d. | =Lk N\

23*
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COINS AND CURRENCIES.

'214. Coins are pieces of metal, of gold, silver, or cop-
per, of fixed values, and impressed with a public stamp
prescribed by the country where they are made. These
are called specie, and are generally declared to be a
legal tender in payment of debts. The Constitution of
the United States provides, that gold and silver only
shall be a legal tender. . .

The coins of a country and those.of foreign countries
having a value established by law, together with bank
notes redeemable in specie; make up the Currency.

The value of the English pound, or sovereign, is
$4,84; and hence, the value of the English shilling is
24 cents and 2 mills. ' :

It has already beenr shown (ART. 65), that Federal
Mgney is the currency of the United States; the pound,
howewer, is occasionally used. .

There are twq principal reductions: .

1st. Ta change any sum expressed in Fedexal money
into pounds shillings and pence. ) -

Multiply the sum in dollars cents and mills, by the value
of B1 expressed in the fraction of a pound, and the pro-
duct will be the: corresponding value in pounds and the
decimal of a pound. S

2d. To change-any sum expressed in pounds shillings
and pence, into Federal money.

Reduce the shillings and pence to the decimal of a pound
by ARt. 178, and annex the decimal to the entire pounds.
Then multiply by the fraction with its terms inverted, which
crpresses the value of 81 in terms of a pound, and the
product will be dollars cents and mills.

214. What are coins? What are they called? What is declared
in regard to them? What is provided by the Constitution of the
United States? What do you understand by Currency? What is
the value of the English pound? What of the English shilling?
How do you change Federal money to pounds shillings and pence ?

How do you change pounds ghillings and pence inke Yedets) ooney 2
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EXAMPLES.

1. What is the value of $375,87, in pounds shillings
and pence, New York currency ?

:We first multiply : L

* OPERATION. :

by 4, and then reduce 375,87 x #=£150.348 -
the decimal of a pound —£150 6s. 111
to shillings and pence. ST s 115d.+

2. What is the value of £127 18s. 6d., in- Federal
money, if the currency be 6 shlllmgs to the dollar?

We first reduce the

shillings and pence to | OPERATION. ,
the fraction of a £, | -, £12718s. 6d.=127. 925

and then multiply by 127.925 X 3 =$426,416+.
the fraction of a dollar with its temﬁs inverted.

3. What is the value of $2863,75 in pounds shillings
and pence, Pennsylvania currency ? . Ans. ——

4. What is the value of £459 3s. 6d., Georgia cur-
rency, in dollars and cents ? Ans. $1967,8924-.

5. What is the value of $9763,28, in.pounds. shillings
and pence, North Carolma currency ?

Ans. £4881 12s..91d.

6. VVhat is the value, in dollars and cents, of £637

18s. 8d., Nova Scotia currency ? Ans. $2551,733..

7. . Reduce $102,85 to the several currencies.

{ $102,85=£21 5s. English Money. ¢

$102,85=£2514s. 3d. Canada Currency.

4 $102,85=£3017s. ld + New England Cur.
13-\ $102,85=£41 2. 93d.+New York Curiency.

$102,85=£3811s. . Pennsylvania Cur. -

L $102,85=£23 19s. 114d. Georgia Currency.

8. Reduce $250 to the several eurrencies.
[ $250=£51 13s. 0}d.English Money.

- | $250=£62 10s. Canada Currency.
A $250=£75 : New England Currency.
751 $250=£100 New York Currency.
$250=£93 15s. Pennsylvania Curreney.

[ $250=£58 6s. 73d. Georgia Curzency.
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COMPOUND INTEREST.

215. Compound Interest is when the interest on a sum
of money becoming due, and not being paid, is added to
the principal, and the interest then calculated on this
amount, as on a new principal. Hence,

Calculate the interest lo the time at which it becomes
due : then add it to the principal and calculate the interest
on the amount as on a new principal : add the interest
again to the principal and calculate the interest as before :
do the same for all the times at iohich payments of interest
become due : from the last result subiract the principal,
and the remainder will be the compound interest.

EXAMPLES.

1. What will be the compound interest, at 7 per cent,
of $3750 for 4 years, the interest being added yearly ?
L $3750,000 principal for 1st year.
$3750 X .07=" 262,500 interest for 1st year.
. "4012,500 principal for 2d . «
$4012,50 X .07=" 280,875 interest for 2d «
.. 4293,375 principal for 3d  «
$4293,375x.07= 300,536} interest for 3d «
 4593,911+ principal for 4th ¢~
8$4593,911 X .07= 321,573+ interest for 4th «
) 4915,484 4 amount at 4 years.
1st principal 8750,000 )

Amount of interest $l 165, 484+

2. If the interest be cot computed annually, what w111 be
the interest on $100 for three years, at 6 per cent?

Ans. $19,1014.

8. What will be the compound jinterest on $295,37,

at 6 per cent, for two years, the interest being added

annually ? Ans. 836,504

215. What is Compound Interest? How do you find the com-
und interest on any sum?
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STOCKS AND CORPORATIONS.

216. Stock-is a general name for the money contrib-
uted by individuals for the establishment of banks and
manufacturing companies, and the individuals who con-
tribute the money are called Stockholders.

217. The individuals so associated are called, in their
collective capacity, a Corporation ; and the law which
defines their rights and powers, is called the Charter of
the Bank or Company. .

218. The amount of money pald in by the stockholders
to carry on the business of the corporation, is called the:
Capital. The capital is generally divided into a certain
number of equal parts-called shares, and the written evi-
dences of ownership of such shares, are called certificates
of siock.

219. When the General Governmeut or any of the
states borrows money for public purposes, an evidence is
given to the lender in the form of a bond, bearing a given
interest. Such bonds, when given by the Umted States,
are called United States Stock ; and when given by any
one of the states, are called State Stocks.

220. The nominal or par value of a stock is its origi-
nal cost ; that is, the amount named in the certificate or
bond. The market value is what it will bring when sold.
If the market value is above the par value, the stock is
said to be at a premium, or above par ; but if the market
value is below the par value, it is then said to be at a
dlscount or below par.

216 What is stock’! What are individuals called who own the
stock ? .

217. What are they called in their associated capacity? What is
the law which incorporates them 7 -

218. What is the amount of money paid in by the stockholders’
called? How is the capital generally divided? What i is the evidence
of ownership called ?

219. What is United States stock? What are state stocks?

220. What is the nominal or par value of a stock? What is the
market value? What do you understand by a stock's being X w
premium? What by its being at a discount? X .
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COMMISSION AND BROKERAGE.

221. A person who buys or sells goods for another,
receiving therefor & certain rate per cent, is called a
factor or commission merchant; and the percentage on
any purchase or sale, is called the commission.

222. Dealers in money or stocks are called Brokers,
and the amount of their commissions on any purchase or
sale, is called the brokerage. The commission for goods
or moneys is generally a certain per cent or rate per
hundred on the moneys paid out or received, and the
amount may be determined by the rules of simple in-
terest. .

The commission for the purchase and sale of goods
varies from Zt to 12} per cent, and under some circum-
stances even higher rates are paid. The brokerage on
the purchase and sale of stocks in Wall-street, in the
city of New York, is generally one-fourth per cent on
the par value of the stock.

EXAMPLES.

1. What is the commission on $4396 at 6 per cent?

We here find the com. OPERATION.
mission, as in simple in- $4396
terest, by multiplying by ' .06
the decimal which express- $263,76
es the rate per cent. ’ ns. $263.76
. ,76.

2. A factor sells 60 bales of cotton at $425 per bale,
and is to receive~24 per cent commission: how much
must he pay over to his principal ? - Ans. $24862,50.

221. What is the business of a commission merchant ?

222. What is the business of a broker? How is the commission
on goods and moneys generally estimated? What is the general
commission on the purchase and sale of goods? How may it be de-
termined? What is the customary brokerage onthe purchase and

sale of stocks? ’ o

A
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- 3. A sent to B, a broker,-$3825 to be invested in
stock : B is to receive 2 per cent on the amount paid for
the stock : what was the value of the stock purchased ?

As B is to receive . 100 OPERATION. '
2 per cent, it follows 9
that 8102 of A’s mon- =
ey will purchase but | 102 : 100 :: 3825 : Ans.
$100 of stock : hence, 100
100 +4-the commission, 102)382500(3750
is to 100, as the given 306 -
sum to the value of 65
the stock which it will 714
purchase. Hence, to 510
find the value of the 510
stock purchased, Jms_ 83750.

Multiply the amount to be invested by 100 and divide the
product by 100 plus the brokerage.

PROOF.

Amount paid . . - . . . . $3750
Brokerage on $3750 at 2 per cent= 75
_Total sum - - $3825

4. I have 85000 to be laid out in stocks which are 15
per cent below par: how much will it purchase at the
par or nominal value?

It is plain that every 85 dollars will purchase stock of
the par value of $100: hence,

: $85 : $100 : : 85000 : Ans.

Therefore, to find how-much will be purchased at the
par-value, when the stock is below par, ‘

Multiply the sum to be invested by 100 and divide the
product by 100 less the discount.

5. Messrs. P, W, and K buy 200 shares of United
States stock for Mr. A. They pay $197 per share, and
are to receive one-fourth per cent on the money they ad-

vance: how much must A pay them for the stock?
Ans. N0V
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6. A factor receives 8708,75, and is directed to pur-
chase iron at $45 per ton: he is to receive 5 per cent
on the money paid : how much iron can he purchase?

' Ans. - 15 tons.

7. Messrs. P, W, and K receive $28750 to be invested
in stock. They charge 2} per cent commission on the
amount paid : what is the value of the stock purchased ?

Ans. $28046,78+.

‘8. The par value or first cost of 167 shares of bank
stock was $200 per share: what is the present value, if
the stock is.at a premium of 25 per cent, that is, 25 per
cent above par ? . Ans. —

9. What would be the value of the stock named in the
last example, if it were at a discount of 10 per cent ?

ns. $30060.

* 10. One hundred shares of United States Bank stock

are worth 18} per cent premium: the par value being
8200 per share, what is the value of the stock ?

Ans. $23700.

11. A bank fails, and- has in circulation bills to the
amount of $267581. It can pay 93 per cent: how much
money is there on hand ? Ans.

12. Sixty-nine shares of bank stock, of which the par
value is $126, is at a discount of 8 per cent: what is its
value ? , Ans. $7935.

" 13. My commission merchant sells goods to the amount
of $1000, on which I allow him a commission of 2 per
cent, and as he pays over before the money becomes due,
I allow him 1% per cent: -how much am I to receive ?

i . : Ans. $965,30.

14. ;My broker receives from me $2000 to be laid out
in stoeks: what will be the value of my stocks. after al-
lowing him 24 per cent commission ?- Ans. ——

15. I sold $6910,80 worth of goods for a merchant at
a commission of 24 per cent: how much ought I to pay
over to my principal ? ‘Ans. $6738,03.

16. I remitted- to my agent $7380 to lay out in the
purchase of iron. He takes 3% per cent on the whole

. sum for his commission, and then buys iron at 95 dollars
per ton : how much does he purchese?t Ans. —
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| LOSS AND GAIN.

223. Loss and Gain is a rule by which merchants dis-
cover the amount lost or gained in the purchase and sale
of goods. It also instructs them how much to increase
or diminish the price of their goods, so as to make or lose
so much per cent. -

EXAMPLES.

1. Bought a piece of cloth containing 75yd. at $5,25
per yard, and sold it at $5,75 per yard : how much was
gained in the trade ?

: ' ° OPERATION.
$5,75 price of 1 yard.

We first find the 85,25 cost of 1 yard. |
profit on a single " B0cts. profit on 1 yard.

yard, and then the —_—
yd. yd. cts.
prot:;: on the 75 1 : 75 :: 50 : Ans.
yards. : gy
83750
Ans. 837,'50.

2. Bought a piecs of calico containing 50yd. at 2s. 6d.
per yard: what must it be sold for per yard to gain
£1 0s. 10d.? _—

. 50yd. at 23. 6d.=£6 bs.
Profit =£1 0s. 10d.
It must sell for £7 5s. 10d.
50)£7 bs. 10d.(2s. 11d. °
. Ans. .2s..11d. -

* 8. Bought a hogshead of brandy at $1,25 per gallon,
and sold it for $78: was there a loss or gain ?
4. A merchant purchased 3275 bushels of wheat for
which He paid $3517,10, but finding it damaged is will-
ing to lose 10 per cent: what must it sell for per bushel®

223. What is the rule of loss snd gan
24
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224. In the sale of goods, knowing the per cent of
gain, and the amount recelved to find the principal or
cost.

I sold a parcel of goods for 8195,50 on which I made
15 per cent: what did they cost me ? :

It is evident.that the cost added to 15 hundredtbs o. ,
the cost:will be .equal to what the .goods brought, viz.,
$105,50. If wa,call the eost 1, then 1 plus yif; of the
cost will be equal to what they bring: that is,

1498 =H§=9195,50;
or, cost equals $195,50 X 100+ 115_—..3170.
Hence, to find the cost, .

Multiply the amount by 100 and divide the product by
100 plus the per cent qf gain, and the quotient will be the
cost.

225. When there is a loss, we have the followmg
method : :

IfIsell a parcel of goods for $170, by whlch I lose 15
per cent, what did they cost ?

It is evident that the cost, less 15 per cent, that isy lesa
15 hundredths of the cost, is equal to $170. Hence, 85
hundredths of the cost is equal to $170; and conse-
quently, the cost is equal to

. $170x.100-85=8200 cost.
.Hence, to find the cost when there is a loss,
Multiply the amount received by 100 and divide the

product by the difference between Y00 and the per cent lost,
and the quotient will be the cost. .

" EXAMPLES.

1 Bougbt a quantaty of wine at $1,25 per ga]lon, but
it proves to be* bad and am obliged to sell it at 20 per
cent less than I gave: how much must I'sell :jt for per
gallon ? Ans. $1 per gallon.

. 224. Knowing the per cent of gain and the amount received, how
do you find the cost?
225. Knowmg the pet cent and the amount loet, how do you find
the cost?



LOSS -AND .-GAIN. N9

2. A farmer sells 125 bushels of corn for 75cts. per
pushel ; the purchaser sells: it at 'an advance of 20 per
cent: how much did he receive for the corn? .

3. A merchant buys one tun of wine for which he .
pays $725, and wishes to sell it by the hogshead at an
advance of 16 per cent: what must he charge per hogs-
head? - - " Ans. $208,43+4-.

4. A merchant buys 158*yards of calico for which he
pays 20 cents per yard; one-half is so damaged that he
is obliged to sell it at a loss of 6 per cent ; ‘the remainder
he sells at'an advance of 19 per cent: how much did he
gain ? : " Ans. $2,054-.

5. If'1 buy coffee at 16 cents and sell it at 20 cents,
how much do I make per cent on the money paid ? -

- Ans. 25 per cent.

6. If I buy tea at 4s. per pound and sell it at 4s. 9d.
per pound, how much should I gain on a purchase of
£100?2 . Ans.

7.. A merchant bought. 630 pounds of cheese at 10
cents per pound, and sold it: at 12 cents per pound : how!
much did he gain on the whole, and low much per cent
on the money laid out? - ﬁ whole gain $13,00;

¢ gain 20 per cent.

8. Bought cloth at 81 25 per yard which proving
bad;-I wish to sell it 4t & loss of 18 per cent: how much -
must I ask per yard? . - Ans.

‘9.  Bought 60 gallons of molasses at 75 cents a gal- -
lon, 10 gallons of which leakéd out. At what price per
gallon must the remainder be sold that I may clear 10

" per cent on the cost ? Ans. 81,0311.

10. Bought a cow: for 880> cash, and sold her for $36
at a credit of 8 months: reckoning the interest at 6 per
cenf, how much'did I gain ? Ans.”

11.  Bought 67 yards ‘of -cloth for $112, but 19 yards
being spoiled, I am w1l]mg to lose 5 per cent: how much
must I sell it for per yard? Ans. 82,2163,

12. Bought 67 yards of cloth for $112, but a number
of yards being spoiled, I sell the remamder at $2,216%
per yard, and losé 5 per cent: how. m&mj Yords wete
spoiled ? _ .. Ans.
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BAN KING

226. Banks are corporations created by law for the
purpose of receiving deposites, loaning money, and fur-
nishing a paper circulation represented by specie.

The notes made by a bank circulate as money, be-
cause they are payable in spgcie on presentation at the
bank. They are called dank notes, or bank bills.

227. The note of an individual, or as it is generally
called; a promissory note or note of hand, is & positive
engagement, in writing, to pay a given sum at a time
specified, and to a person named in the note, or to his
order, or sometimes to the bearer at large.

FORMS OF NOTES.

No. 1. Negotiable Note.
$25,50. Pmﬂdence, May 1, 1846.

For value received I promise to pay on demand, to
Abel Bond, or order, twenty-five dollars and fifty cents.
ReueeN Horugs.

No2. Note Payablg to Bearer. )
$875,39. o St. Louis, May 1, 1845.

For value received I promise to pay, six months
after date, to John Johns, or bearer, eight hundred and sev-
enty-five dollars and thirty-nine cents.

, Pigrce Penny.

ﬁb. 3. Note by 4wa Persons.. ’
$650,27. " ‘Buffalo, June 2, 1846.

For value received we, jointly and sevenlly, prom-
ise to pay to Richard Ricks, or order, on demand, six hundred
and fifty-nine dollars’and twenty-seven cents.

Enos ALLan.
JomN ALLaw.

" 996. What are banks'f ‘Why do the notes of a bank cm:nlnto a8
money? What are they calledl -
227. What is a promissory notel

N
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No. 4.. Note" Payab?g ata Bank. o
$20,25. . . - Chicago, May 7, 1846.

Sixty days afier date, I promise to pay John Ander-
son, or order, at the Bank of Commerce in the city of New
York, twenty dollars and twenty-five cents, for value received. .

JEssE Stokes.

REMARKS RELATING TO NOTES. .

1. The person who signs a note, is called the drawer or
§al:ef of the note ; thus Reuben Holmes is the drawer of Note

o. L .

2. The person who has the rightful possession of a note, is
called the Aolder of the nate. e ,

3. A note is said to be negotiable when it is made payable
to A B, or order, who is called the payee (see No. 1). Now,
if Abel Bond, to whom this note is made payable, writes his
name on the back of it, he is said to endorse the note, and he
is called the endorser; and when the note becomes due, the
bolder must first demand ‘payment of the maker, Reuben
Holmes, and if he declines paying it, the holder may then
require payment of Abel Bond, the endorser. S

4. If the nate is-made payable to A B, or bearer, then the
drawer alone is respensible, and he must pay to any person
who holds the note. i

5. The time at which a note is to be paid should always be
named, but if no time is specified, the drawer must pay when
required to do so,.and the note will draw interest after the
payment is demanded.

1. What is the person called who signs a note? 2. What is the
person called who owns it? 3. When is a note said to be negotiable ?
What is the person called to whom a note is made payable? When
the payee writes his name on the back, whut is he said to do? What
is he then called? 4. If a note is made payable to A B, who ig
responsible for its payment? 5. If no time is specified, when is a
note to be paid? 6. Will a note draw interest after it falls due, if
not stated in the note? 7. If the rate of interest named in a note
is higher than the legal rate, can the amount of the note be collect-
ed? 8. When are the banks in New York not allowed to charge
over 6 percent? 9. If two persons jointly and severally give a note,
of whom ;may it be collected? 10. What words should be put in
every note? 11. If a note is made payable on a fixed duy andwm »
specified article, and is not paid, what may be done?

24*
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6. When a note, payable at a future day, becomes due, and
is not paid, it will draw interest, though no mention is made
of interest. :

7. In each of the States there is a rate of interest estab-
lished by law, which is called the legal interest, and when no
rate is specified, the note will always draw legal interest. If
a rate higher than legal interest be taken, the drawer, in most
of the States, is not bound to pay the note.

8. In the State of New York, although the legal interest is
7 per cent, yet the banks are not allowed to charge over 6 per
cent, urfless the notes have over 63 days to run.

9. If two persons jointly and severally give their note, (see
No. 3,) it may be collected of either of them.

10. The words * For value received,” should be expressed
in every note. ‘

11. When a note is given, payable on a fixed day, and ina
specific article, as in wheat or rye, payment must be offered
at the specified time, and if it is not, the holder can demand
the value in money.

228. By mercantile usa‘ge a note does not really fall
due until the expiration of 3 days after the time men-
tioned on its face. The three additional days are called
days of grace. , v

When the last day of grace happens.to be a Sunday,
or a holiday, such as New Year’s or the 4th of July, the
note must be paid the day before ; that is, on the second
day of grace. I

BANK DISCOUNT.

229. Bank Discount is the charge made by a bank
for the payment of money on a note before it becomes
due.’ By the custom of banks, this. discount is the in-
terest on the amount named' in a note, to be paid in
advance, and calculated from the time the note is dis-
counted to the time when it falls due, in which time

228. How long is the time for the payment of a note extended by
mercantile usage? What are these days called? 'When the last day
of grace falls on a Sunday, or holiday, when must the noté be paid?

g;. What is bank discount? How is it estimated? How is it

estimated by the custom of banks? What s Yoe face of o note?

What is the present value of a notel .



BANK: DISCQUNT; £68

the threé 'days of grace areé always included. The
amount nanied in a note is. ¢alled the face of it,.. ,

The PRESENT VALUE of a note is the difference between
the face of the note and the discount.

* 230. There are two kinds of notes discounted at banks:
1st. Notes given by one individual to another for property
actually sold—these are called. business notes, or busi-
ness paper. ' 2d.  Notes made for the purpose. of borrow-
ing money, - which .are called accommodation mnotes, or
accommodation paper. Notes of the first class are much
preferred by the banks, as more likely to be paid when
they fall due, or in memanule phrase, “ when they come
to maturity.”

To find the bank dxscount ena note,

Add 3 days to the time which the note. has to run before
it becomes due, and calculate the interest for this time at the
given rate per cent.

EXAMPLES. v

1. What is the bank discount of a ndte of $1000 pay-
able in 60 days, at 6 per cent interest? ‘This note. will
have 63 days to run. Ans.

2.. A-merchant sold a cargo of cotton for $15720, for
whieh he receives a note at 6 months : how much money
will he receive at a bank for- this nngte; diseounting it at
6 per cent interest ? Ans. $15240,54.

8. What is the bank -discount on a note of $556,27
.payable in 60 days, dascounted at 6 per.cent per annum?

Ans. 85,8404

"4. A has a note against B for 63456 payable in three
months ;. he. gets .it discounted at 7 per cent. interest:
how much does he receive? . - Ans. $3393,504.

5. What is the bank discount on a note of $367,47,
having 1 year, 1 month, and 13 days to run, as shown
by the face of the note, discounted at 7 ‘per cent?

- Ans. $29 0097 4-.

230. How many kinds of notes are discounted at banks? What
distinguishes one kind from the other, and what. are they called?
Which kind is preferred? How do you find the bank dwcount ona
note 7
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*8. For value received I promise to pay to John Jones,
four months from the 17th of July next, six thousand five
hundred and seventy-nine dollars and 15 cents. What
will be the discount on this, if discounted on the 1st of
August, at 8 per cent per annum ? Ans. —

231. It is often necessary to make a note, of which the
present value shall be a given amount. For example,
if I wish to receive at bank the sum of two hundred dol-
lars, for what amount must I give my note payable in
three months ?* )

If we calculate the interest on one dollar for the time,
which will be 8 months added to the:3 days of grace,
and at the same rate per cent, this will be the bank dis-
count on $1 payable in 3 months; and if this discount
be subtracted from one dollar, the remainder will be the
present value of one dollar, to be paid at the end of 3
months. Hence,

Pres. val. of 81 : pres. val. of note : : $1 : amt. of note.

Therefore, to find the face of a note, due at a future
time, and bearing a given interest, that shall have a
known present value, v

Find the present value of 81 for the same time.and ai
the same rate of interest, by which divide the present valus
of the note, and the quotient will be the face of the note.

EXAMPLES."

1. For what sum must a note be drawn at 8 months,
so that when discounted at a bank, at 6 per cent, the
amount received shall be $500?

Interest on $1 for the time, 3mo. and 3da.—=§0,0155,
which taken from $1, gives present value of $1=0,9845;
then $500-+0,9845=2507,8724 =face of note.

* The rule founded on the above well-known principle was,
it is believed, first published by Roswell C. Smith, in his New Arith-
metic.

231. What is often necessary in bank business 7 'What will be the
present value of one dollir due in 3 months? How will you find
the face of a note, of & given present value, taet whell ba payable at

a future ﬁme?
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PROOF.

Bank interest on $507,872 for 3 months, including 8

. days of grace, at 6 per cent =7,872, which being taken

from the face of the note, leaves 8500 for its present
value.

2. For what sum must a note be drawn, at 7 per oent,
payable on its face in 1 year 6 months and 14 days, so
that when discounted at bank it shall produce $307,27?

Ans. $344,594-.

3. A note is to be drawn having on its face 8 months
and 12 days to run, and to bear an interest of 7 per cent,
so that it will pay a debt of $5450 : what is the amount ?

v Ans. $5734,32+.

4. What sum, 6 months and 9 days from July 18th,
1846, drawing an interest of 6 per cent, will pay a debt
of $674,89 at bank, on the 1st of August, 1846 ?

Ans. $695,64+.

5. Mr. Johnson has Mr. Squires’ note for $874,57,
having 4 months to run, from July 13th, and bearing an
interest of 6 per cent. On the 1st of October he wishes
to pay a debt at bank of $750,25, and gives the note in
payment: how much must he receive back from the
bank ? - Ans. $118,85+.

6. What must be the amount of a note discounted at
6 per cent, having 4months and 7 daystorun,to pay a debt

of $1475,50? Ans. ——

7. Mr. Jones, on the 1st of June, desires to pay a debt
at bank by a note dated May 16th, having 6 months to
run and drawing 7 per cent interest: for what amount
must the note be drawn, the debt being $1683,75 ?

, Ans. $1740,61+4-.

8.  What amount at the end of one year, with grace,
interest at 5 per cent, will pay $1004,20 at bank ?

Ans. $1057,514-.

9. Mr. Wilson is indebted at the bank in the sum of
$367,464, which he wishes to pay by a note at 4 months
with interest at 7 per cent: for what amount voust ‘e
note be drawn? Ans. —
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DISCOUNT.

232. If I give my note to Mr. Wilson for $106, pay-
able in one year, the true present value of the note will
be less than $106 by the interest on its present value for
one year ; that is, its true present value will be $100.

The true present value of a note is that sum which
belng put at interest until the note becomes due, would
increase to an amount ‘equal to the face of the note.
Thus, $100 is the true present value of the note to Mr.
Wilson.

The discount is the difference between the face of a note
and its true present value. Thus, $6 is the discount
on the note to Mr. Wilson.

To find the true present value.of a note due at a future
time, find the interest of $1 for the same time ; then,
$1+its interest : $1 : : given sim :: its présent value

Hence, to find the present value of* any ‘sum,

Add one dollar to its interest for the given time and di-
vide the given amount by this number, and the ‘quotient will
be the present value.

’ EXAMPLES:

' 1. What is the present value of & note for 81828 75,
due in one year, without grace, and bearmg an interest
of 4} per cent per annum?
$1+-its interest for the given tlme=81,045:
Hence, $1828,75--81,045=81750 the present value.

PROOF.

 Int. on $1750 for 1 year at 41 per cent_$78 75
Add pmnclpal < - - - - - .. 1750

Amount - - $1828,75

232. What is the true present value of a note? What is the true
discount? How do you find the true present welue of a note due at
a fature time?
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" 2. A note of $1651,50 is due in 11 months, without
grace, but the person to whom it is payable sells it with
the discount off at 7 per cent: how much shall he re-
ceive ? Ans. $1551,918+4-.
8. How much ought Mr. Ready to pay in cash for his
note of £36, dye 15 months hence, without grace, it

being discounted at 5 per cent? ’
Ans. £33 17s. 7-‘“41 +.

233. When pﬂyments are to'be made at different times,
Jfind the present value of the sums separately, and thezr sum
will be the present value of the mote. -

4. What is the present value of a note for $10500, on
which $900 are to be paid in six'months ; $2700 in one
year ; $3900 in eighteen months ; and the residue at the
expiration of two years, all withiout grace, the rate of in-
terest being 6 per cent per-annum ? Ans.

6. What is the discount of £4500, one-half payable
in 6 months and the other half at the explraﬁP n of a
year, without grace, at 7 per cent per annum ?

" ‘Ans. £228 bs. 8d.4-.

6. What is the present value of 85760, one-half pay-
able in 8 months, one-third in 6 months, and the rest in
9 months, without grace, at 6 per cent per annum ?

: Ans. $5620,1754-.

7. Mr. A gives his note to B for $720, one-half pay-.
able in 4 months and the other half in 8 months, without
grace: what is the present. value of said note, discount
at 5 per cent per annum? -~ Ans. $702,485+-.

8. What is the present value of £825 payable as fol-
lows: one-half in 3 months, one-third in 6 months, and
the rest in 9 months, w1thout grace, the discount being
6 per cent per annum ? Ans. £804 19s. 5d.4-.

. Bought gnods for £750 ready money, and sold them
for £900 payablc by a note at 6 months, without grace :
now, if I discount the note at 8 per cent per annum, will
I make or lose? - Ans. ——

233. When payments are made at different \imes, how do Y
find the trae present value ?
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10. What is the present value of $4000 payable in 0
months, without grace, discount 4} per cent per annum!?
Ans. $3869,407+.

11. How much corn must I carry to a miller that |
may receive a bushel of meal, /5 being allowed for toll
and waste ? Ans. 1bu.

12. Mr. Johnson has a note against Mr. Williams for
$2146,50, dated August 17th, 1838, which becomes due
Jan. 11th, 1839 : if the note is discounted at 6 per cent,
what ready money must be paid for it September 25th,
18387 : Ans. $2109,2864.

13. C owes D $3456, to be paid October 27th, 1842:
C wishes to pay on the 24th of August, 1838, to which
D consents: hew much ought D to receive, interest at
6 per cent ? " Ans. $2763,6944.

14. What is the present value of a note of $4800, due
4 years hence, without grace, .the interest being compu.
ted at 5 per cent per annum ? - Ans. —

15. A man having a horse for sale, offered it for $22
cash in hand, or 230 at 9 months, without grace ; the
buyer chose the latter: did the seller lose or make by
his offer, supposing money to be worth 7 per cent ?

' ~ Ans. He lost $6,473+.

INSURANCE.

234. Insurance is an agreement, generally in writing,
by which an individual or company bind themselves to
exempt the owners of certain propertdy, such as ships,
goods, houses, &c., from loss or hazard.

. The written agreement made by the parties, is called
the policy. . . ’

The amount paid by bim who owns the property to -
those who insure it, as a compensation for their risk, is
called the premium. The premium is generally so much

234. What is insurance ? What is the written agreement called?
What'is the amount paid for the insurence ceMed? How are the
. premiums generally estimated?! Tow are tney foundl
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per cent on the property insured, and is found by the
rules of simple interest.

EXAMPLES.

- 1. What would be the premium for the insarance of
a house valued at $8754 against loss by fire for 1 year,
at 4 per cent? :
y multiplying by .01, we have the in- 87.54
surance at 1 percent . - - . § ’
- The half, is the insurance at half per cent.  $43,77.
~ 2. What would" be the premium for insuring a ship
and cargo, valued at $37500, from New York to Liver-
pool, at 3} per cent? Ans. —
8. What would be the insurance on a ship valued at
$47520 at 4 per cent: also at § per cent ?
- ne. $237,60.—8158,40.
4. What would be the insurance on a house valued at
$14000 at 1} per cent? Also at § per cent? At § per
cent? At} percent? At} per cent?
: Ans. $210.—8105.—870.—$46,664-.—835.
5. What is the insurance on a store and goods valued
at $27000 at 2} per cent? At 2 per cent? At 1§ per
cent? At 3 percent? At percent? At 4 per cent?
At } per cent? At 1 per cent? Ans.
6. What is the premium of insurance on $9870, at 14
per cent ? ’ _ Ans. $1381,80.
7. A merchant wishes to insure on a vessel and cargo
at sea, valued at $28800: what will be the premium at
12 per cent ? Ans. ——
8. What is the premium on $750 at 13 per cent ?
Ans. $13,12}.
9. What is the premium on $8750 at 83 per cent?
o © Ans. $306,25.
10. A merchant owns three-fourths of a ship valued at
$24000, and insures his interest at 2} per cent: what
does he pay for his policy ? Ans. $450.
11. A merchant learns that his vessel and cargo, valued
at $36000, have been injured to the amount of $12000 :
_ he effects an insurance on the remainder st B}; per cenhs
.what premium does he pay ? Ans.
: 20
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ASSESSING TAXES.

285. A tax is a certain sum required to be paid by
the inhabitants of a town, county, or state, for the sup-
port of government. It is generally collected from each
individual, in- proportion to the amount of his property.

In some states, however, every white male citizen over
the age of twenty-one years is required to pdy a certain
tax. This tax is called a poll-tax ; and each person s
taxed is called a poll.

236. In assessing taxes, the first thing to be done is
to make a complete inventory of all the property in the
town on which the tax is to be laid. If there is a poll-
tax, make a full list of the polls-and multiply the num.
ber by the tax on each poll, and subtract the product
from the whole tax to be raised by the town: the re.
mainder will be the amount to be raised on the property.
Having done this, divide the whole tax to be raised by the
amount of taxable property, and the quotient will be the taz
on $1. Then multiply this quotient by the inventory of
each individual, and the product will be the tax on his
property. .

EXAMPLES.

1. A certain town is to be taxed $4280; the property
on which the tax is to be levied is valued at $1000000.
Now there are 200 polls, each taxed $1,40. The prop-
erty of A is valued at $2800, and he pays 4 polls,

B’s at $2400, pays 4 polls, E’s at $7242, pays 4 polls,
C’s at $2530, pays 2 « F’s at $1651, pays6  «
D’s at $2250, pays 8 « G’s at $1600,80, pays 4 «
What will be the tax on one dollar, and what will be A’s
tax, and also that of each on the list ?

235. What is a tax? How is it generally collected? What isa
poll-tax ? _
236. What is the first thing to be done in assessing a tax? If
there is a poll-tax, how do you find the amount? How then do you
find the per cent of tax to be levied on w dc\eaxl Yow do you then
find the amount to be levied on each ndividuelt
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First, - $1,40 X 200=9280 amount of poll.tax.
$4280—$280=84000 amount to be levied on property.
Then, $4000=$1000000=4 mills on $1.

Now, to find the tax of each, as A’s, for example,

A’s mventory - - = 82800
: 004
11,20
4 polls at $1,40 each - 5,60
‘A’s whole tax - -._ - $16,80

In the same manner ‘the tax of each- person in the
-towaship may be found. o .

237. Having found the per cent, or the amount to be
raised on each dollar, form a table showing the amount
which certain sums would produce. at the.same rate per
cent. Thus, after having found, as in the last example,
that four mills are to be raised on every dollar; we can,
by multiplying in succession by the aumbers 1, 2, 3 4,
56,7,8, &c form the following

"TABLE. .

% 8§ 8 | 8 8
glves 0,004 | 20 gives 0,080 300 gwes 1,200
0,008 [ 30 <« 0,120 | 4060 1,600

“ 0,012 40 ¢« 0,160 | 500 ¢ 2,000
“ 0,016 [ 50  0,200] 600 .« 2,400
“ 0,020 60 . 0,240 | 700 -« 2,800
“ 0,024 70 « 0,280 | 800 <« 38,200
“ 0,028 80 ¢« 0,320 900 <« 3,600
“« 0,082| 00 “ 0,360 | 1000 “ 4,000
“ 0,036 | 100 “ 0,400 | 2000 ¢ 8,000
10 ¢ 0,040 | 200 ¢ . 0,800 | 3000 * 12,000

©WID U OW =P

This table shows the amount to be ralsed on each sum
in the columns under &’s.

237. How do you form an assessment. taliel
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1. To find the amount of B’s tax from this table.

B’stax on $2000 - - is - $8,000
B’staxon 400 - - is - $1,600
B’s tax on 4 polls, at $1,40 - 85,600

B’stotal tax - - is - $15,200

-2, To find the amount of C’s tax from the table.

C’stax on $2000 - - is - $8,000
Cstaxon 500 - - is - $2,000
C’s tax on 80 . - is - $0,120
Cstaxon2polls - - is - $2,800

Cstotal tax - - is - $12,920

In a similar manner, we might find the taxes to be
paid by D, E, &c.

EQUATION OF PAYMENTS.

238. I owe Mr. Wilson $2 to be paid in 6 months ; 83
to be paid in 8 menths; and $1 to be paid in 12 months. -
I wish to pay his entire dues at a single payment, to be
made at such a time, that neither he nor I shall lose in-
terest : at what time must the payment -be made ?

_ The method of finding the mean time of payment of
several sums due at different times, is called Equation of .
Payments.* '
- Taking the example above, -
Int. of $2 for 6mo.=int. of $1 for 12mo. 2x 6=12
“ of 83 for 8mo.=int. of $1 for 24mo. 3Xx 8=24
“ of 81 for 12mo.=int. of $1 for 12mo. 1x12=12

86 .. 48 5
The interest on all the sums, to the times of payment,

# The mean time of payment is sometimes found by first finding
the present value of each payment ; but the rule here given has the
sanction of the best authorities in this country and England.

238. What is Equation of Payments? What is the sum of the
products, which arise from multiplying each payment by the time
to which it becomes due, equal to? Tow do you fnd the mean time

of paymeunt?: . .. o e
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is equal to the interest of $1 for 48 months. But 48 is
equal to the sum of all the products which arise from
multiplying each sum by the time at which it becomes
due: hence, the sum of the products is equal to the time
which would be necessary for $1 to produce the same
interest as would be produced by all the sums.

Now, if 81 will produce a certain interest in 48
months, in what time will $6 (or the sum of the pay-
ments) produce the same interest? The time is ob-
viously found by dividing 48 (the sum of the products)
by 86, (the sum of the payments.)

Hence, to find the mean time, .

Muliiply each payment by the time before it becomes due,
and divide the sum of the products by the sum of the pay-.
ments : theqwuentmllbethemeanuac

EXAMPLES.

1. Bowes A $600: $200 is to be paid in two months,
$200 in four months, and $200 in six months: what is
the mean time for the payment of the whole ?
OPERATION.

We here multiply each sum 200 x 2= 400
by the time at which it be- 200.x 4= 800
comes due, and divide the sum 200 x 6=1200
of the products by ‘the sum of 800  )24]00
the payments. e
Ans. 4 months.

2. A merchant owes $600, of which $100 'is ‘to be

in 4 months, $200 in 10 months, and the remainder
in 16 months: if he pays the whole at once, at what time
must he make the paymeat ? Ans, —

3. A merchant owes $600 to be paid in 12 months,
$800 to be paid in 6 months, and $900 to be paid in 9
months: what is the equated time of payment ?

. Ans. 8mo.

4. A owes B #8600 ; one-third is to be paid in'6 months,
one-fourth in 8 mom.hs, and the remainder in 12 monhs
what is the mean time of payment? Ans. D monda.

25% .
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-5. -A. merchent has due him -$300 to. be paid in 60
days, $500 to be paid in 120 days, and $750 to be paid
in 180 days: what is the equated time for the payment
of the whole ? Ans. 13733 days.

6. A merchant has due him $1500 ; one-sixth is to
be peid in 2 months, one-third in 3 months, and the
rest in 6 months: what is the equated time for the pay-
ment of the whole ? Ans. 4} months.

- 239, If one of the payments i3 due on the day from
which the equated time is reckoned, its corresponding
product will be nothing, but the payment must still be
added in finding the sum of the payments. :

7. I owe 81000 to be paid on the lst of January,
$1500 on the 1st of February, $3600 on the 1st of March,
and $4000 on the 15th-of April: reckoning from the 1st
of January, and calling February 28 days, on what day
must the money be paid ? :

Ans. Payment in 67, days, or on the 9th March.
£40. In finding the equated time of payments for
several sums, due at different times, any day may be as-
sumed as the one from which we reckon. Thus, if I
owe Mr. Wilson 8100 to be paid on the 15th of July,
$200 on the 15th of August, and $300 on the ninth of
September, and we require the mean time of a single
payment, it would be most convenient to estimate from
the first of July. , :
From 1st of July to 1st payment 14 days
L “ to 2d payment 45 days
e “ -t0.2d payment 70 days., - .-
: .| 100x14= 1400
, : ") 200x45= 9000

Then, by rule given above, we - | ~ 300 X 70=21000

have, - B 600 6]00)314]00
’ 521

239. When you reckon the time from the date at which the first
payment becomes due, do you include the first payment ?
240, Is it nraterial from what day the time for equated payment
be estimated? -
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Hence, the amount will fall due in 52} days from the
1st of July ; that is, on the 32d day of August.
But we may, if we please, demand at what time the
payment wduld be due from the 1st of June. -
From June 1st to 1st payment 44 days
¢« « « to2d payment 75 days
. %  « & to3d payment 100 days.

Thus, 100X 44= 4400
200X 75=15000
300 X 100=30000 -

600 - 6/00)494|00
824 :
Hence, the payment becomes due in 82} days from
June 1st, or on the 22d of August—the same as before.

Any day may, therefore, be taken as the one from which
the mean time is estimated. )

8. Mr. Jones purchased of Mr. Wilson, on a credit of
six months, goods to the following amounts:
- 15th of January, a bill of $3750,

-10th of February, a bill of 3000,
6th.of March, a bill of 2400,
8th of June, a bill of 2250,

He wishes, on_the 1st of July, to give his note for the
amount: at what time must it be made payable ?

9. Mr. Gilbert bought 84000 worth of goods: he was
to pay $1600 in five months, $1200 in six months, and
the remainder in eight months: what will be the time of
credit, if he pays the whole amount at a single payment ?

- . Ans. 6mo. 6da.
. 10. A merchant bought several lots of goods, as fol-
lows: ‘ ' ' :

A bill of $650, June  6th,
A bill of 890, July = 8th,
A bill of 7940, August 1st.
Now, if the credit is 6 months, at what time will the
whole become due ? Ans. Yon. W,
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PARTNERSHIP OR FELLOWSHIP.

241. Partnership or Fellowship is the joining together
of several persons in trade, with an agreement to share
the losses and profits according tothe amount which each
one puts into the partnership. The money employed is
called the Capital Stock.

The gain or loss to be shared is called the Dividend.

It is plain that the whole stock which suffers the gain
or Joss, must be to the Fain or loss, as the stock of any
individual to his part of the gain or loss. Hence,

As the whole stock is to each man’s share, so is the whole
gain or loss to each man’s share of the gain or loss.

: . PROOP.

Add all the separate profits or shares together ; their

sum should be equal to the gross profit or stock.
EXAMPLES.

1. A and B buy certain merchandise amounting to
£160, of which A pays £90, and B £70: they gain by
the purchase £32: what is each one’s share of the

profits ? . )
A . £00 _
B..£70
£160 : 1900 .. pgoz . § £18 A’s share.
S0y * { £14 B’s share.

2. A and B have a joint stock of $2100, of which A
owns $1800 and B $300: they gain in a year $1000:
what is each one’s share of the profits ?

) . Ans. A’s=8857,144 ; B’s=$142,85+.
~ 8. A, B, C, and D have £20,000 in trade: at the end
of a year their profits amount to £16,000: what is each
one’s share, supposing A to receive £50 and D £30 out
of the profits for extra services ?
" ppe, § A’5=£4030;. B's=£3980;
* 1 C’s =£30880; D’s=£4010.

241. What is Partnership or Fellowship? What.ie the gain or
loss called? What is the rule for finding each onegs shwael
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"4. Five persons, A, B, C, D, andEhavetosharebe.
tween them an estate of 010000 A is to have one-
fourth § B one.eighth; C one-sixth; D) one-eighth; and
E what is left : what wxll be the share of each ?

Ans. A’s=$2500; B’s=$1250; C’s—=$1666,66+ ;

D’s=$1250; E’s—$3383,34.

DOUBLE FELLOWSHIP.

_ 242, When several persons who are joined together
in trade employ their capital for different periods of time,
the partnership is called Double Fellowship.

For example, suppose A puts $100 in trade for &
years, B $200 for 2 years, and C $300 for 1 year: this
would make a case of double fellowship.

Now it is plain that there are two circumstances which
should determine each one’s share of the profits : ‘1st, The
amouRt ofcapztallwpuu in; and 2dly, The time which i

i8-continyed in the Inmmc :

Hence, each man’s share should be pr0pornoned to
the capital he puts in, multiplied by the time it is con-
tinued in trade. Therefore, to find each share,

Muliiply each man’s stock by the time he continues it in
trade ; then say, asthemqfthcproductcutomhpar
ticular product, so is the whole’ gmn or loss to each man’s
share of the gain or.loss. :

EXAMPLES.

1. A and B enter into partnership: A puts in £840
for 4 months, and B puts in £050 for 6 months; they
gain £300: what is each one’s share. of the pmlit.s?

A’s stock £840.%4=3860

B's stock £650 x6=-3000 3360) fgs ;6 iio
£7260 : 239002 :: £300 :‘5161 3 1

242. What is Deuble Fellowship? What two circumeances da-
termine each ome’s lban d’ the ptoﬁh'l Gwe%edsim"mﬁ\\%
each one’s share,
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.2. A put in trade £50 for 4 months, and-B £60 for.5
months: they gained £24 : how is it to be divided be..
tween them ? Ans.. A’s share, 59 12s.

‘{Bs ¢« £14 8s

8. C and D hold a pasture together, for which they
pay £54: C pastures 23 horses for 27 days, and D 21
horses for 39 days: how much of the rent ought each
one to pay ? Ans. C £23 bs. 9d. D £30 14s. 3d.
4. Four traders form a company: A puts in $400 for

5 months ; B $600 for 7 months ; C $960 for 8 months;
D $1200 for 9 months. In the course of trade they lost
8750 : how much falls to the share of each? Ans. —

CUSTOM HOUSE BUSINESS.

243. Persons who bring goods or merchandise into
the United States, from foreign countries, are required
to land them at particular places or ports, called Ports
of Entry, and to pay a certain- amount on their value,
called a Duty. This duty is imposed by the General
Government, and: must be the same on the same articles
of merchandise, in every' part of the United States.

‘Besides the duties on merchandise, vessels employed
in commeree are required; by law, to pay certain sums
for the privilege of entering the ports. - These sums are
large or small, in proportion to the size or tonnage of
vessels. The moneys arising from duties and tonnage,
are called reventies. o

244, The revenues of the country- are under the gen-
eral direction of the Secretary of the Treasury, and to
secure their faithful collection, the gdvernment has ap-
pointed various officers at each port of .emtry or place
where goods may be.landed. .

243. What is a port of entry? What ie a duty? By whom are

dutieaimposed? What ‘eharizes are vowmdi reinined to pay 7 What

aye the' moneys arising flom dutves und tenage calvedl '
244, Under whose direction are the tevences of \ovwwebeyy
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246. The office established by the government at any
port of entry,.is called a Custom House, and the officers
attached to it.pre ‘called Custom House Officers.

246. All duties levied by law on goods imported into
the United States, are collected at the various custom
houses, and are of two kinds, Specific and Ad valorem.

A specific duty is a certain sum on a particular kind
of goods mamed ; as so much per square yard on cotton
or woollen cloths, so much per ton weight on iron, or so
much per gallon on molasses.

- An ad valorem duty is such a per cent on the actual
cost of the goods in the country from which they are im.
Earted. . Thus, an ad valorem duty of 15 per cent on

nglish cloths, is a duty of 15 per cent on the cost of
cloths imported from England. ,

247. The laws of Congress provide, that the cargoes of
all vessels freighted with foreign goods or merchandise,
shall be weighed or gauged by the custom house officers
at the port to which they are consigned. As duties are
only to be paid on the articles, and not on the boxes,
casks, and bags which contain them, certain deductions
are made from the weights and measures, called Allow.
ances.

Gross Weight is the whole weight of the goods, to-
gether with that of the hagshead, barrel, box, bag, &ec.,
which contains them. ) . )

_.Draft is an. allowance from the gross weight on ac-
count of waste, where there is not actual tare.

midwm is-a custom house? What are the officers attached to
1t ealled .

246. Where are the duties collected? How many kinds are
there, and what are they called? What is a specific daty? An ad
valorem duty ?’

247. What do the laws of Congress direct in relation to foreign
goods? Why are deductions made from- their weight? What are
these deductions called? What is gross weightl Whel = dvel\\
What is the greatest draft allowed 7 What ia tarel Whe\ ure e
difforent kinds of tare? What allowances are made on WWuerel
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b : n.

On 112 itis 1,

From 112tc 224 “ 2
“ 224 to 336 “ 3,

“ 336 to 1120 “ 4,

“ 1120 to 2016 “ 1,

Above 2016 any weight « 9;

consequently, 9/b. is the greatest draft allowed,

Tare is an allowance made for the weight of the boxes,
barrels, or bags containing the commodity, and is of three
kinds. 1st. Legal tare, or such as is established by law;
2d. Customary tare, or such as is established by the cus-
tom among merchants; and 3d. Actual tare, or such as
is found by removing the goods and actually weighing
the boxes or casks in whieh they are contained.

On liquors in casks, customary tare is sometimes al-
lowed on the supposition that the cask is not full, or what
is called its actual wants ; and then an allowance of 5
per cent for leakage. '

A tare of 10 per cent is allowed on porter, ale, and
beer, in bottles, on account of breakage, and 5 per cent
on all other liquors in bottles. At the custom house,
bottles of the common size are estimated to contain 23
gallons the dozen. For tables of Tare and Duty, see -
Ogden on the Tariff of 1842.

EXAMPLES.

1. What will be the duty on 125 cartons of ribbons,
- each containing 48 pieces, and each piece weighing 3oz
net, and paying a duty of $2,50 per 5. ?
Ans. $28125.
2. What will be the duty on 225 bags of coffee, each
weighing gross 160/b., invoiced at 6 cents per 5. ; 2 per
cent being the legal rate of tare, and 20 per cent the
duty ? ' Ans. $418,068.
8. What duty must be paid en 275 dozen bottles of
claret, estimated to contain 2§ gallons per dozen, 5 per
cent being allowed for breskage, and the duty being 35
cents per gallon ? Ans. W\ Mo
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4. A merchant imports 176.cases-of indigoy each case
weighing 1960b. gress: 15 per cent is the customary rate
of tare, and the duty 5 cents per /5. What duty must
he pay on the whole ? Ans. $1442,875.

5. What is the tare and duty on 75 casks: of Epsom
salts, each weighing gross 2cwt. 3¢r. 275., and invoiced
at 11 cents per /b., the customary tare bemg 11 per cent,
and the rate of duty 20 per cent? - Ans, ——

FORMS RELATING TO BUSINESS JN GENERAL.

FORMS OF ORDERS.

Messes. M. James & Co.. .

Please pay Joha Thompson, or order, five hun-
dred dollars, and place the same to my account, for value
received. PzTen Wosray.

Wilmington, N. C., June 1, 1846.

Mg. Joszra Ricn,

Please pay, for value received, the bearer, sixty-
one dollars and twenty cents, in goods from yeur store, and
charge the same to the account of your

* Obedient Servant,
) Joun Parsons:.
Savannah, Ga., July 1, 1846.

FORMS OF RECEIPTS.
Receipt for Money on Account.

Received, Natchez, June 2d, 1845 of John Ward, sixty
dollars on account.

$60,00 ' Jonn P. Fav.

Receipt for Money on a Note.

Received, Nashville, June 5, 1846, of Leonard Walsh, six
hundred and forty dollars, on his note for one thousand dollars,
.dated New York, January 1, 1845.

864000 I N Weesa.
26
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" A BOND FOR ONE PBESON, WITH A CONDITION.

KNOW ALL MEN BY THESE PRESENTS, Taar,
1 James Wilson of the City of Hartford and Stale of Con
necticut, am held and firmly bound unto Jokn Pickens of the
Town of Waterbury, County of New Haven and Slaie of
Connecticut, in the sum of .Eigebty dollars lawful morey of the
United States of America, to be paid to the said Jokn Pickens,
his executors, administrators, or assigns : for which payment
well and truly to be made I bind myself, my heirs, executors,
and administrators, firmly by these preseats. Sealed with my
Seal. Dated the Ninth day of March one thousand eight hun-
dred and thirty-eight.

THE CONDITION of the above obligation is such, that
if the above bounden James Wilson, kis heirs, executors, or
administrators, shall well and truly pay or cause to be paid,
unto the above-named Jokn Pickens, )fn executors, adminis-
trators, or assigns, the just and full sum of - - -

[Here insert the condition.] -

then the above obligation to be void, otherwise to remain ia
full force and virtue. Lo -

Sealed and delivered in
the presence of .

John Frost - T o
Joseph w.-;g‘-,,} - Tames Wilson, 'L. N
Note. The part in Italic to be filled up according to cir-

cumstance.

If there is no condition to the hond, then all to be omitted
“ after and including the words “ THE CONDITION, &c.”

A BOND FOR ;l‘WO PERSONS, WITH A .CONDITION.

KNOW ALL MEN BY THESE PRESENTS, Taar.
We James Wilson and Thomas Ash of the City of Hartford
and State of Connecticut, are held and firmly bound unto Jokn
Pickens of the Town of Waterbury, County of New Haven
and State of Connecticut, in the sum of Eighty dollars lawful
money of the United States of America, to be paid to the said
John Pickens, his executors ar assigns: for which payment
well and truly to be made We bind ourselves, our heirs, execu-
tors, and administrators, firmly by these presents. Sealed with
our Seal. Dated the Ninth day of March one thousand eight

hundred and thirty-eight. o

el
AN
.
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THE CONDITION of the above obligation-is such, that
if the above bounden James Wilson and Thomas Ash, their
heirs, executors, or administrators, shall well and truly pay or
cause to be paid, unto the above-named Jokn Pickens, his ex-
ecutors, admiaistrators, or assigns, the just and full sum of

" [Here insert the condition.]

then the above obligation to be void, otherwise to remain in
full force and virtue. : ' :

Seated and délivered in
the presence of
John Frost, } James Wilson, QR
Joseph Wiggins, Thomas Ash. LS

‘Nere. The part in Italic to be €lled up according to cir-
Af there is no condition to the bond, then all to be omitted
after and inclading the words “ THE CONDITION, &ec.” .

ALLIGATION MEDIAL.

: $
248. A merchant mixes 8. of tea, worth 75cts. per
pound, with 16%. worth 81,02 per /6: what is the var:e
of the mixture per pound ?

The manner of finding the price of this mixture is
called Alligation Medial. Hence,

ArLicATION MEDIAL teaches the method of finding the
price of a mizture when the simples of which it is compesed,
and their prices, are known. :

In the example above, the simples 87b. and 167b., and
also their prices per pound, 75cts. and $1,02, are known.

.8¢b. of tea at 75cts. perb. - - - - - - 6,00
16%. « « $1,02perdh. - - - - - - 16,32
24 sum of simples. Total cost $22,32

248, What is Alligation Medial? How do you find the pier K -
the mixture? L
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Now, if the entire cost.of the - OPERATION.
mixwure, which is $22,83, be di- | 24)22,32(93cts.
vided by 24, the number of 2s. - 216
or sum of the simples, the quo- T
tient 93cts. will be the price per - 72

pound. Hence, to find the price | .. ——
of the mixture, o

Divide the entire cost of the whole mixture by the sum
of the simples, and the quotient will be the price of the
mizture. :

EXAMPLES.

- 1. A farmer mixes 80 bushels of wheat worth 5s. per
bushel, with 72 bushels of rye at 3s. per bushel, and
with 60 bushels of barley worth 2. per bushel : what is
the value of & ‘bushel of the mixture ?

30 bushels of wheat at 5s. - - 150s.

72 o« “ryeat3s. - - - 216s.

60 ¢ ¢« barleyat?2s. - - 120s.
162 , 162)486(3s.
- A ‘ o - 486

Ans. 3s.

2. A wine merchant mixes 15 gallons of wine.at $1
per gallon with 25 gallons of brandy worth 75 cents per
gallon ;. what is the.value of a gallon of the compound?

. . Ans.. B4cts.+.

3. A grocer mixes 40 gallons of whiskey worth 31cts.

r gallon with 3 gallons of water, which costs nothing :
what is the value of a gallon of the mixture 2"

Ans. 2838cts.

4. A goldsmith melts together 2. of-gold of 22 carats
fine, 60z: of 20 carats ‘fine, and 60z of 16 carats fine:
what is the fineness of the mixture ? - .Ans. 30§ carats.

6. On a certain day the mercury in- the thermometer
was observed-to average the following heights : from 6
in the morning to 9, 64°; from 9 to 12, 74°; from 12
to 3, 84°; and from ¥ 106,70° 1 whet wWas the .mean

temperature of the day? Ans. 0.

v
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ALLIGATION ALTERNATE.

249, A farmer would mix oats worth 3s. per bushel
with wheat worth 9s. per bushel, so that the mixture
shall be worth Ss. per bushel : what proportion must be
taken of each sort?

The method of finding how much of each sort must be
taken is called Alligation Akernate. Hence,

" ALLIGATION ALTERNATE teaches the method of finding
what proportion must be taken of several simples, whose
prices are known, to form a compound of a given price.

-Alligation Alternate is the reverse of Alligation Me-
dial, and may be proved by it. .

For a first-example, let us take the one above stated.
If oats worth 8s. per bushel be mixed with wheat worth
9s., how much must be taken of each sort that the com-
pound may be worth 5s. per bushel ?

If the price of the mixture - { 83—— 4 Oats.
were 6s., half the sum of the 5
prices of the simples, it is plain 9——' 2 Wheat.

that it would be necessary to
take just as much oats as wheat.

But since the price of the mixture is nearer to the priee
of the oats than to that of the wheat, less wheat will be
required in the mixture than oats.

. Having set down the prices of the simples under each
other, and linked them together, we next set 5s., the
price of the mixture, on the left. We then take the
difference between 9 and 5 and place it opposite 3, the
priceof the oats, and also the difference between 5 and "
3, and place it opposite 9, the price of the wheat. The
difference standing opposite each kind shows how much
of that kind is to be taken. In the present example, the
mixture will consist of 4 bushels of oats and 2 of wheat ;
and any other quantities bearing the same proportion to

249. What is Alligation Alternate? How do you yreve NNge-
tion Alternate? 0%

'
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each other, such as 8 and 4, 20 and 10, &c., will give a
mixture of the same value. .

PROOF BY ALLIGATION MEDIAL.

. . 4 bushels of oats at 8s. - - 12s. .
2 bushels of wheat at 9s. - - 18s.

6 8)30
- Ans. Bs.

CASE 1.

250. To find the proportion in which several simples
of given prices must be mixed together, that the com-
pound may be worth & given price.

- 1. Set down the prices of the simples under each other,
in the order of their values, beginning with the lowest.

11. Link the least price with the greatess, and the one next
to the Jeast with the one next o the greatest,-.and so on, un-
til.the price of each simple whick is less than the price of
the mixture is linked with one or mere that is grealer ; and
every one that is greater with one or more that is less.

III. Write the difference between the price of the miz-
ture anil that of each of the simples opposite that price with
which the particular simple is linked ; then the difference
standing opposite any one price, or the sum of the differences
when there is more than one, will express the quantity to be
taken of that price. : :

EXAMPLES.

1. A merchant would mix wines worth 16s., 18s., and
22s. per gallon in such a way, that the mixture may be
worth 20s. per gallon : how much must be taken of each
sort ?

. 16— 2 at 165.
20918, |2t 18s.
22 14496 at 29s.

other quantities bearing the proportion of 2,
2, and 6.

-250. How do you find the proportions 80 thet the compound may
be of a given price?

; 32gal. at 16s., 2 at 18s., and 6 at 22s.: or any
Ans.
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2. What proportions of coffee at 16cts., 20cts., and
28cts. per lb. must be mixed together so that the com-
pound shall be worth 24cts. per ). ?

Ans. § In the proportion of 4lb. at 16cta
* { 4/b. at 20cts., and 12/b. at 2Bcts.

8. A goldsmith has gold of 16, of 18, of 23, and of 24
carats fing : what part must be taken of each so that the
mixture shall be 21 carats fine ?

Ans. 3 of 16, 2 of 18, 8 of 28, and™5 of 24.

4. What portion of brandy at 14s. per gallon, of old
Madeira at 24s. per gallon, of new Madeira at 21s. per
gallon, and of brandy at 10s. per gallon, must be mixed
together so that the mixture shall be worth 18s. per gal-
lon? Ans, 6gal. at 10s., 8 at 14s., 4 at 21s.,

' and 8gal. at 2.

CASE 1I.

251. When a given quantity of one of the: sxmples is.
to be taken.

C'I ﬂndthepropoﬂwnnlquan&tw:qftho umpleaasm

1I. Then say, as the number opposite the szmple whose
quantity is given, is to the given quantity, so is either pro-
portional quantity to the part of its simple to be taken.

BXAMPLES. =

1. How much wine at 5s., at 5s. 6d., and 6s. per gal.
lon must be mixed with 4 gullons at ds. per gallon, so
that the mixture shall be worth 6s. 4d. per gallon ?

*48——— 8 . . simple whose quantity is known.

2 ;

644 o6l

72—16
Then 8 : 4 :: 2 : 1
§ : .4 :: 4 : 2
8 : 4 -:16 : 8

Ans. 1gal. at 5s., 2 at 5s. 6d., and 8 at 6s.

251. How do you find the proportion when the quanNivy dm\i
the simples is given ?

} proportional quantmes.
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. . tnoori BY ALLIGATION MEDIAL.
4gal. at 4s. per gallon - 192d.
60

1 « Bs. “ ..
2 ¢ 5s.6d ¢« .. 132
8 ¢« @s. “ .. b76

15 15)960(64d. price of mixture

2. A farmer would mix 14 bushels of wheat, at $1,20
per bushel, with rye at 72cts., barley at 48cts., and oats
at 36¢ts.: how much must be taken of each sort to make
the mixture worth 64 cents per bushel ?

' Ans 14bu. of wheat; 8bu. of rye; 4bu.
' * { of barley; and 28%u. of oats. -

8. There is a mixture made of wheat at 4s. per bushel,
rye at 3s., barley at 2s., with 12 bushels of oats at 18d.
per bushel: how much is taken of each sart when the
mixture is worth 3s. 6d. ? i ’ .

Ana. 96bu. of wheat; 12bu. of rye ;
* { 12bu. of barley ; and 12u. of oats.

4. A distiller would mix 40gal. of French brandy at
12s. per gallon, with English at 7s. and spirits at 4s. per
gallon: what quantity must be taken of each sort, that
the mixture may be afforded at 8s. per gallon? :

Ans 40gal. French ; 32gal. English;
.77 and 32%gal. of spirits.

CASE 1II.

252. When the quantity of the compound is given as
well as the price. = t .

I. Find the proportional quantities as in Case I.

II. Then say, as the sum of the proportional quantities,
is to the given quantity, sb is each proportional quantity, to
the part to be taken of each. = ’

252, How do you determine the proportion when the quaatity of
the compound is given as well as the pricel

B 3
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EXAMPLES.

1. A grocer has four sorts of sugar, worth 124., 10d.,
6d., and 4d. per pound; he would make a mixture of
144/b. worth 8d. per pound: what quantity must be
taken of each sort ? ‘
' 4—— 4 12 :144 ::4: 48
8 6] 2 12:144::2: 24

10 12 12:144 ::2:.24
12— 4 12:144::4: 48
Sum of the proportional parts 12
4 48/b. at 4d.; 2425. at 6d.;
* { 247b. at 10d. ; and 480b. at 12d.

PROOF ‘BY ALLIGATION MEDIAL.

. 48%b. at 4d. - - .- 192d.

. 240, at 6d. - .. - 144d.
240b. at 10d. - . - 240d.
480b. at 12d. - - . 576d.

144 144)1152(8d.

Hence, the average cost is 8d.

2. A grocer having four sorts of tea, worth 5s., 6s.,
8s., and 9s. per 7b., wishes & mixture of 87b. worth 7s.
per /6. : how much must be taken of each sort ?.

Ans 200b. at 5s.; 143/b. at 6s.;
* ¢ 144b. at 8s.; and 29/. at 9s.

8.. A.vintner has four sorts of wine, viz.: white wine
at 4s. per gallon, Flemish at 6s. per gallon, Malaga at 8s.
per gallon, and Canary at 10s. per gallon: he would
make a mixture of 60 gallons to be worth 5s. per gallon :
what quantity must be taken of each ? :

" Ans. § 4584l of white wine ; 5gal. of Flemish ;

. * { 5gal. of Malaga ; and 5gal. of Canary.
_ 4. A silversmith has four sorts of gold, viz.: of 24
carats fine, of 22 carats fine, of 20 carats fine, and of 15
earats fine: he would make a mixture .of 420z. of 17
carats fine ;' how muéh mast be-taken of each sort? .

Ans. 34 of 245 4 of 2%y A KXWy
* { and 30 of 15 curets hue.
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DUODECIMALS.

253. Duodecimals are denominate fractions in which
1 foot is the unit that is divided.
The unit 1 foot is first supposed to be divided into 12
equal parts, called inches or primes, and marked ’.
Each of these parts is supposed to be again divided
iato 12 equal parts, called seconds, and marked .
Each second is divided, in like manner, into 12-equal
parts, called thirds, and marked . . :
This division of the foot gives -
’ v of a foot.

1/ inch or prime - - .
1” second is =y of ¢y - of a foot.
7 17 third is =l of {5 of gg= of a foot.
Hence, in duodecimals, the "divisions of the foot in-
crease from the lower denominations to the higher, ac-
cording to the scale of twelves. .
254. Duodecimals are added and subtracted like other
denominate numbers, 12 of a lesser denomination making
one of a greater, as in the following

TABLE.
127 make 17 second. .
137 “ 17 inch or prime.
12 “ 1 foot.
EXANPLES.

1. In 185, how many feet ? Ans. 1500, 5.

2. In 250"/, how many feet and inches ? :
Ans. 1f1. 8/ 10”.

8. In 43677, how many feet? Ans. 2f1. 6/ 37 11.

EXAMPLES IN ADDITION AND.'SUBTRACTION.

. 1. What is the sum of 3f2. 6’ 37 2 and 2. V
107 11772 ' Ans. bft. 87 27 177,

258. In Duodecimals, what is the unit that is divided? How is it

mﬁ? How are thoso parts again.divided? What are the parts

254. How are duodecimals added and wittracked\ Wow wany of
one denomination make 1 of the next greaterl

i




. RUODECIMALS. : 311

T2 Whtnthesmnd&ﬂ 9 7 and 6f1. 77 37 472
- Ans. 15ft. & 10”7 4.

3. What is the dlﬂ'erence between 9f%. 3’ 5/ 6/ and

7ﬂ 8/ 67 1% AM o
4. What is the difference between 40fi. 6 6” and
‘zg.ﬁ 7/// ? ) , Am 11 ﬁ 6/ 57 5777,

MULTIPLICATION OF DUODECIMALS.

265, It is known that feet multiplied by feet give
'square feét in the product. It is now required to show
what fractions of thé square foot will arise from multi-
‘plying feet by the divistons of the foot, and the dwlaions
of the foot by each other.

EXAMPLES.
1. Multlply Qﬁ 78 by Ut ¥
Set down the multiplier un- OPERATION.
der the multiplicand, so that b3
feet shall fall under feet, and 8T8
the corresponding divisions un- 29 -

der each other. It is found 2 xB”= 1 &~ v'
most convenient to begin with QX =19
.the highest demomination of 2 x6 =12

the multiplier, and multiply it |- g/ v g7— 6" .
by the lowest denomination of | g/ 37 — 5 8~
the multiplicand, Recollect- X6 = 4 6

ing that 7/ expresses yi of a <o = 37
foot, and that 8” expresses % Prod. 18 3 17

of ¢ of a foot, we see that
2x8” will give 16-twelfths of twelfths of a square foot

that is, one-twelfth and four-twelfths of onc-twelfth, or
4”. The 2 feet multiplied by 7 give 14-twelfths of a
square foot ; that is, 1 square foot and two-twelfths, or 2’.
The feet multiplied by 6 give 12 square feet.

" Again, 9 inches or 15 of a foot multiplied by 8-twelfths
of 25 of a foot, will give 72 twelfths of twelfths of

255. In multiplication, bow do you set down the multiplier?
‘Where do you begin to maitiply 1 . How do jyon cuxry Srom ooa de-
nomination to another? L

L e
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twelfths of a square foot, which are-equal to six-twelfths
of twelfths, or to 6. Then 9’ x 7’ gives 63 twelfths of
‘twelfths of a square foot, equal to & amd 8/ : and 9 x6
gives 4 square feet and 6. -

' 258. Hence we see,
1st. That feet multiplied by feet give square feet in the
uct

2d. That feet multiplied by inches give twelfihs of
square feet in the product. ) T

8d. That inches multiplied by inches give twelfths of
twelfths of square feet in the product.

4th. That inches multiplied by seconds give twelfths of
twelfths of twelfths of square feet in the product.

2. Multiply 9f2. 4in. by 8ft. 3in.

Beginning with the 8 feet, - ~ OPERATION.
we say, 8 times 4 are 32/, -9 4
which is- equal to 2 feet 8: 8 ¥
set down -the 8. Then say, 1 8
8 times 9 are 7h2 and 2lto carry. o 4 o
are 74 feet: then multiplyin e V73
by 8 we say, 3 times 47 ‘ar% 1707 07 Ans.
127, equal to 1 inch : set down -

0 in the second’s place: then 3 times'9 are 27 and 1 to
carry make 28, equal to 2f3, 4. Therefore the entire
product is equal to 77f%. - ‘
8. How many sofid feet in a stick of timber which is
25ft. 6in. long, 2fl. 7in. broad, and 3f%. 3in. thick ?
4. Multiply 9f%. 2in. by 9f1. 6in.- Ans. 87ft. V.
5. Multiply 24f1. 10in. by 6/2. 8in. Ans. —
6. Multiply 70ft. 9in. by 12f2. 3in.
: ‘ _ Ans. 866ft. & 3”.
7. How many cords and cord feet in a pile of wood 24
feet long, 4 feet wide, and 3f%. 6in: high ? '
Ans. 2 cords and 5 cord feet.
Note. It must be recollected that 16 solid feet make
one cord foot (Arr. 88). i

- 256. Repeat the four principles. Bow muny wikid -feet make a
eord foot 1 o ‘
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lNVOLUTION

257. If a number be multiplied by 1tself the product
is called the second power, or square of that number.
Thus, 4 X4=16: the number 16 is the second power or
square of 4.

If a number be multiplied by itself, and the product
ansmg ‘be again multiplied by tne number, the second |
Ii‘ roduct is called the 3d power, or cube of the number.

hus, 8 X3 x3=27: the number 27 is the 3d power, or
cube of 3.

‘The term power deelgnates the product arising from
multiplying a number by itself a certain number of times,
and the number multiplied is called the root.

Thus, in the first example above, 4 is the root, and 16
the square or 2d power of 4.

In the ‘second example, 3 is the root, and 27 the 8d
power or cube of 8. The first power of a number is the
number itself.

258. Involution is the process of finding the powers of
numbers. .

The number which deslgnates the power to which the
root is to be raised, is ca.led the index or szponent of the
power. Itis generally written on the right, and a little
above the root. 'Thus, 4* expresses the 2d powerof 4, or.
that 4 is to be n.ultiplied by itself once : hence,

4'=4x4=16.

For the same reason 3’ denotes that 8 is to be raised
to the 3d power, or cubed : hence,

8'=8x8x3=27: we may therefore write

257. If a number be multiplied by itself once, what is the product
called ? If it be multiplied by itself twice, what is the product called? ,
What does the term power mean? What is the root? What is the .
first power of a number?

258. What is Involution? - What is the number called which
designates the power? Whers is it written? What is the exponent
of ‘the square of 2 pumber? Of the cubel Of \ne fourta yower
How do you raise a number to any power?

1
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, 4= 4 the 1st power of 4.
4'=4x4= 16 the 2d power of 4.
4'=4 x4 X4z « 64:-the 8d power of 4.
4'=4 X4 x4 x4= 256 the 4th power of 4.
4°=4 X4 X4X4X4==1024 the 5th power of 4.
. &ec., &e.
Hence, to raise a number to any power,
Multiply the number continually by itself as many times
less 1 as there are unils in the exponent, and the last prod-
uct will be the power sought. R

- EXAMPLES.

1. What is the 3d power of 125 ?
: Ans. 125 %125 % 125=1953125.
2. What is the cube of 7? Ans. 843.
. 8. What is the square of 60 ? Ans.  3600.
4. What is the 4th power of 5? =~ = Ans.  625.
5. What is the 5th power of 9 ? Ans. 59049.
6. What is the cube of 1? © Ans. 1.
EVOLUTION.

259. We have seen that Involution teaches how to
find the power when the root is given. Evolution is the.
reverse of Involution: it teaches how .to find the root.
when the power :is known.. The root is that number
which being multiplied by, itself & certain number of
times, will produce the given power.

The square root of a number is that number which
bem%emultxphed by itself once, w1ll produce the given
num

The cube root of a number is that number which
- being multiplied by itself twice;. wnll pmduce the given
namber.

259. What is Evolution? What does it teach? What is the root
of 2 number? ‘What is the square root of & number? What is the

ctbe root of & aumber? Make mmmmﬁmm
How do you denote the cube rot? . . - :
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_.For example, @ is. the square rogt-of 38, because 6 X6
=36 ; and 3 is the oube root of 27, because 3 X 3 X 3=27.

The sign'V/~  placed before a number denotes that its
square root is to be extracted. Thus, ¥36=6. The"

sign v is called the radical sign, or the sign of the
square root. )

When we wish to express that the cube root is to be
extracted, we plaoe the figure 3 over the sign.of the

square root : thus, ¥/ 8=2 and V6 4=4, and 3 is called
the index of the root.

EXTRACTION OF THE SQUARE ROOT.

260. To extract the square root of a number, 1s to find
a number which being multiplied by itself once, will pro-
duce the given number. Thus, :

ﬂ:Q; for 2xX2=4;
V9=3; for 3x3=9.
. Before proceeding to explain the rule for extracting
the square root, let us first see how the squares of num-
bers are formed.
.The first-ten numbers are
1, 2, 8 4, 5, 6, 7, 8 9, 10 Roots.
1 4 9 16 25 36 49 64 81 100 Squares.
.The numbers in ‘the second line are the squares of
those in the first; and the numbers in the first line are
the square roots " of . the corresponding numbers of the
second.
Now, it is evident that, the square of a number es-
pressed by a single figure will not contain any figure of a

260. What is required when we wish to extract the square root
of.a number? What is the greatest square of a single figure? What -
is the highest order of units that can b~ ?srived from the square of a
single figure? How many pe-tect squures are there among the
numbers less than one hundred? What is the square of a number
expressed. by two figures equal to? In what places of figures will
the square of the tens be found? Im what places wil the prodmsk
aof the tens by the units he found?- R R .




316 . EVOLUTION.

kigher order than tens ; and: also, that if a number con
tains three figures, its root must contain tens and units.

The numbers 1, 4, 9, &c., of the second line, are
called perfect squares, because they have exaot roots,

Let us now see how the square of any number may
be formed, say the number 36. This number is made
up of 3 tens or 30, and 6 units.

Let the line AB rep- - » . b
resent the 3 tens or-30,
and BC the six units.

Let AD be a square g
on AC, and AE asquare
on the ten’s line AB.

Then ED will be a | 0OH®H0HM=10
square on the unit line s
6, and the rectangle EF g
will be the product of
HE which is equal to
the ten’s line, by IE
which is equal to the o
unit line. Also, the * 0 B0
rectangle BK will be the product of EB which is equal
to the ten’s line, by the unit line BC. But. the whole
square on AC is made up of  the square AE, the two
rectangles FE and EC, and the square ED. Hence,

The square of two figures is equal to the square of the
tens, plus twice the product of the tens by the units, plus the
square of the units.

Let it now be required to extract the square root of
1296.

Since the number contains more than two places, its
root will contain tens and units. But as the square of
one ten is one hundred, it follows that the square of the
tens of the required root, must be found in the two figures

&lag
P

Blu®
glag

on the left of 96. Hence, we point off 12 96(36
the number into periods of two figures 9
each. m

We next find the grestest square - R
contained in 12, whichis3tens or 30 \ - ——

L
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We then square 8 tens which gives 9 hundted, and then «
place 9 under the hundred’s place, and subtract.

This takes away the square. AE and leaves the two
rectangles FE and BK, together with the square ED on
the unit line. . . : <

- Now, since tens multiplied by units will give at least
tens in the product, it follows that the area of the two .
rectangles FE and EC must be expressed by the figures
of the given number at the left of the unmit’s place 6,
which figures may also express a part of the square
ED. ) '
. If, then, we divide the figures 89, at the left of 6, by
twice the tens, that is, by twice AB or BE, the quotient
will be BC or EK, the unit of the root. :

Then, placing BC or 6, in the root, and also in th
divisor, and then multiplying the whole divisor 66 by 6,
we obtain for a product the two rectangles FE and CE,
together with the square ED.

Hence, the square rootof 1296 is 86 ; or, in ot \er words, -
86 is the side of a square whose area is 1296,

CASE I.
_ 261. To extract the square root of a whole number,

1. Point off the given number into periods of two figures
each, counted from the right, by setting a dot over the place
of unils, another over the place of hundreds, and so on.

" II. Find the greatest square in the first period on the
left, and place its root on the right after the manner ;f a
quotient in division. Subtract the square of the root from
the first period, and to the remainder bring down the second
period for a dividend.

= 1IL. Double the root alréady found and place it on the left .
Sor a divisor. Seek how many times the divisor is con-
tained in the dividend, exclusive of the right-hand figure,

261. What is tho first step in extracting the square root of num-
bers?’ What the second? What the thirdl Whak (he Soael
What the fifth? Give the entire rule. S

27
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and place. the figure in the root and also at the right of the

divisor.

IV. Multiply the divisor, thus augmented, by the last
Jfigure of the root, and subtract the product from the divi-
dend, and to the remainder bring down the next period for
a new dividend. But if the product should exceed the divi-
dend, diminish the last figure of the root.

V. Double the whole root already found, for a new di-
visor, and continue the operation as before, until all the
periods are brought down. :

EXAMPLES.
1. What is the square root of 263169 ?
We first place a dot over the OPERATION.
9, making the right-hand period 26 31 6.9(513
69. We then put a dot over | 25
the 1 and also over the 6, ma- lﬂma—l

king three periods. 101

The gieatest perfect square —
in 26, is 25, the root of which 1023)3069
is 5. Placing 5 in the ‘root, 3069
subtracting its square from 26,
and bringing down the next period 31, we have 131 for
a dividend, and by doubling the root we have 10 for a
divisor. Now 10 is contained in 13, 1 time. Place 1
both in the reot and in the divisor: then multiply 101 by
1; subtract the product and bring down the next period.

We must now doubie the whole root 51 for a new
divisor, or we may take the first. divisor after having
doubled the last figure 1 ; then dividing we obtain 3, the
third figure of the root.

262. There will be as many figures in the root u.
there are periods in the given number.

If the given number has not an exact root, there will:
be a remainder after all the periods are brought down,

262. How many ﬁngi will theve be in the voot? If the ‘W'
number has not an exact root, what may be denel _
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in which case ciphers may .be annexed, forming new

periods, each of which will give one declmal place in
the root.

2. What.is the square root of 36729?
OPERATION.

3 67 20(191.64+.
1
, 267267
In this example there 261
are two periods of deci- oo
mals, which give two 381)33?
places of decimals in the .
root. 3826)24800
) ' 22956
38324)184400
153296
31104 Rem.
3. What is the square root of 106929?  Ans. 327,
4. What is the square root of 2268741 ?
Ans. 1506.23+.
5. What is the square root of 7596796 ? Ans. —
6. What is the square root of 36372961 ? Ans. ——
7. What is the square root of 22071204 ? Ans. 4698.

CASE 1II.

> 263. To extract the square root of a decimal’ fract!on,

1. Annez one cipher, if necessary, so that the number
of decimal places shall be even.

1. Point off the decimals into periods of two figures
each, by putling a point over the place of hundredths, a
second ever the place of ten thousandihs, &c. : then extract
the root as in whole numbers, recollecting that the number
of decimal places in the root must be equal to the number
of periods in the given decimal.

. 263. How do _you extract the square root of a decimal fraction?
When there is a decimal and & whole nnmbet omed Wgeme\,wi&
the same rule apply 2 .
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EXAMPLES.
- 1. What is the square root of .5?
OPERATION.

We first annex one cipher 'ig('707+
to make even decimal places. —
We then extract the root of 140)100
the first period, to which we 000
annex ciphers, forming new 1407)10000
periods. 9849

: ’ 151 Rem.

Note. When there is a decimal and a whole number
joined together the same rule will apply. oo
What is the square root of 3271.4207 ? A.57.19+.
. What is the square root of 4795.257:31 ?

. What is the square root of 4.372594? A. 2.0914-.
. What is.the square root of .00032754 ? Ans. —
What is the square root of .00103041 ? 4. .0321.
What is the square root of 4.426816? Ans. ——

: CASE IIL

264. To extract the square root of a vulgar fraction,
" 1. Reduce mized numbers to improper fractions, and
compound and complex fractions to simple ones, and then
reduce the fraction to its lowest terms.

1. Extract the square root of the numerator and de-
nominator separately, if they have exact roots ; but when
they have not, reduce the fraction to a decimal and extract
the root as in Case II. '

No oy

: EXAMPLES. ‘
What is the square root of $§§4? . Ans. .

. What is the 3quare root of $334 ?- Ans, ——
What is the square root of $#A8 ? Ans. $

. What is the square root of 314 ? Ans. .89802+.
. What is the square root of $51.? Ans. .86602+.
What is the square root of $13? Ans. .98309+.

Do N

264, How do you extract the square roct of A RAge: truiand .
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EXTRACTION OF THE CUBE ROOT.

265. To extract the cube root of a number is to find
a second number which being multiplied into itself twice,
shall produce the given number.. .

Thus, 2 is the cube root of 8; for, 2X2x2=8: and
8 is the cube root of 27 ; for, 3x3 x3=27,

Roots 1, 2, 8, 4 5 6 17, 8 9,
Cubes 1 8 27 64 125 216 343 512 729.

From which we see, that the cube of units will not
give a higher order than hundreds. We may also re-
mark, that the cube of one ten or 10, is 1000 : and the
cube of 9 tens or 90, 729000 ; and hence, the cube of
tens will not give a lower denomination than thousands, nor
a higher denomination than hundreds of thousands. Hence
also, if & number contains more than three figures its cube
root will contain more than one ; if the number contains
more than six figures the root will contain more than
two; and so on, every three figures from the right giv-
ing one additional place in the root, and the figures which
remain at the left hand, although less than three, will
also give one place in the root. : .

Let us now see how the cube of any number, as 16,
is formed. Sixteen is composed of 1 ten and 6 units,
and may be written 10+6. Now to find the cube of,

. 16 or of 1046, we must multiply the number by itself
twice.

To do this we place the numbers thus 104+ 6
. 10+ 6

Product by the units - - - - 604 30

Product by the tens - - - 100+ 60

Squareof 16 - . . . 100+ 1204 36
Multiply again by 16 - - - - 10+ 6
Product by the units . - - 6004 7204216
Product by the tens - 100041200+ 360

Cube of 16 - - 1000418004 1080+ 216

265. What is required when we are to extract \he cube toh X w
Bumber ?
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1. By examining the composition of this number it
will be found that the first part 1000 is the cube of the
tens ; that is, -

-10x 10 X 16=1000.

2. The second part 1800 is equal to three times the
square of the tens multiplied by the units ; that is,

3x(10)* X 6=3x 100 X 6 =1800.

8. The third part 1080 is equal to three times the
square of the units multiplied by the tens; that is,

3x6'x10=3x36x10=1080.

4. The fourth part is equal to the cube of the units;
that is,
) 6'=6 X6 x6=216. . -

Let it now be required to extractthe cube root of the
number 4096.

. Since the number con- OPERATION.
tains more than three . 4 096:(16
figures, we know that 1 '

the root will contain at P vy
least units and tens. I'x3=3)3 0 (9-8-7-6

Iat -

Separating the three ! 16 =% 098.
right-hand figures from the 4, we know that the cube of
the tens will be found in the 4. Now, 1 is the greatest
cube in 4. .

Hence, we place the root 1 on the right, and this is the.
tens of the required root. We then cube 1 and subtract
the result from 4, and to the remainder we bring down
the first figure 0 of the next period.

Now, we have séen that the second part of the cube
of 16, viz., 1800, being three times the square -of the
tens multiplied by the units, will have no significant fig-
ure of a less denomination than hundreds, and conse-
quently will make up a part of the 30 hundreds above.
But this 30 hundreds also contains all the hundreds
which come from the 3d and 4th parts of the cube of 16.
If this were not the case, the 30 hundreds divided by
three times the square of the tens would give the unit

figure exactly. .
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Forming a divisor of three times the square of the tens,
we find the quotient to be ten; but this we know to be
too large. Placing 9 in the root and cubing 19, we
find the restlt to be 6859. Then trying 8 we find the
~ cube of 18 still too large; but when we take 6 we -

find the exaet’ number. Henoe, the cube root of 4096
"is 16.. .

CASE I.

266. To extract the cube root of a whole number,

. L. Point off the given number into periods of three fig-
ures each, by placing a dot over the place of uniis, a second
over the place of thousands, and so on to the left : the left-
hand period wrll oflen contain less than three places of

figures.

I1. Seek the greatest cube in the first period, and set its
root on the right afier the manner of a quotient in division.
Subtract the cube of this figure from the first period, and
{0 the remainder bring down the first figure of the next pe-
riod, and call this number the dividend.

II1. Take three times the square of the root just found
for a divisor and see how often it is contained in the divi-
dend, and place the quotient for a second figure of the root.
Then cube the figures of the root thus found, and if their
cube be greater than the first wo periods of the given num-
ber, diminish the last figure, but if it be less, subtract it
Jrom the first two periods, and to the remainder bring dows
the first figure of the next period, for a new dividend.

IV. Take three times the square of the whole root for a
new divisor, and seek how often it is contained in the new
dividend : the quotient will be the third figure of the root.
Cube the whole root and subtract the resull from the first
three periods of the given number, and proceed in a similar
way for all the periods. '

266, How do you extraet the cube root of a wWoo\e nuesiwa
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EXAMPLES.

1. What is the cube root of 99252847 ?
99 252 847(463

.

=64
4'%x3=48)352 dividend. -
First two periods - . - 99 252
(46)'=46 X 46 X 46= 97 336

3x(46)'=6348 ) 191(?8 2d dividend.
The first three periods - 99 252 847

(463 =99 252 847
: ~Ans. 463.
. What is the cube root of 389017 ? Ans. 178.

. What is the cube root of 5735339?  Ans. —
. What is the cube root of 32461759?  Ans. 319.
. What is the cube root of 84604519?  Ans. ——
. What is the cube root of 25696940722 Ans. 638.
. What is the cube root of 48228544 ?  Ans. 364.
. What is the cube root of 27054036008 ?

, Ans. 3002.

WD U N

CASE 1I.

287. To extract the cube root of a decimal fraction,

Annex ciphers to the decimals, if necessary, so that @
shall consist of 8, 6,9, &c., places. Then put the first
point over the place of thousandths, the second over the
place of millionths, and so on over every third place to the
right ; after which extract the root as in whole numbers.

Note 1. There will be as many decimal places in the
Foot as there are periods in the given number.

Note 2. The same rule applies when the given num.
ber is composed of a whole number and a decimal.

Note 3. If in extracting the root of a number there is

267. How do you extract the cube root of a decimal fraction?
How many decimal places will there be in the root? Will the same
rule apply when there is a whole ber wnd w dectmal?  Ta ex
tracting the root, if there ia a remainder, whak ey e dowe

L N
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a remainder after all the periods have been brought
down, periods of ciphers may be annexed by considering
them as decimals. : *

D W N

. =2

. What is the cube root of 27.708101576 ?

EXAMPLES.

. What is the cube root of .157464 ? Ans. .54.
. What is the cube root of .870983875? Ans. ——
. What is the cube root of 12.977875? Ans. 2.35.
. What is the cube root of .751089429? Ans. ——
. What is the cube root of .353393243? Ans. ——
. What is the cube root of 3.408862625 ?

Ans. 1.505.
Ans. 3.026.

CASE III.

268. To extract the cube root of a vulgar fraction, ‘

1. Reduce compound fractions to simple ones, mized
numbers to improper fractions, and, then reduce the frac-
tion to its lowest terms.

I1. Then extract the cube root of the numerator and de-
nominator separately, if they have exact roots ; but if either
of them has not an exact root, reduce the dfraction toa
decimal, and extract the root as in the last Case.

EXAMPLES.
1. What is the cube root of 253 ? Ans. §.
2. What is the cube root of 124§ ? Ans. }.
3. What is the cube root of 31515 ? Ans. —
4. What is the cube root of %24 ? Ans. 3.
5. What is the cube root of 4 ? " Ans. .829+.
6. What is the cube root of § ? Ans. ——
7. What is the cube root of $? - Ans. 873+,

968. How do you extract the cube root-of a wulgat frechen

28
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ARITHMETICAL PROGRESSION.

269. If we take any number, as 2, we can, by the
continued addition of any other number, as 3, form a
series of numbers : thus,

2, 5, 8, 11, 14, 17, 20, 23, &ec.,
in which each number is formed by the addition of 8 te
the preceding number.

This series of numbers may also be formed by sub-
tracting 3 continually from the larger number: thus,

- 23, 20, 17, 14, 11, 8, 5, 2.

A series of numbers formed in either way is called an

Arithmetical Series, or an Arithmetical Progression ; and
" the number which is added or subtracted is called the
common difference.

When the series is formed by the continued addition
of the common difference, it is called an ascending se-
ries ; and when it is formed by the subtraction of the
common difference, it is called a descending series ;
thus,

2, 5, 8,11, 14, 17, 20, 23, is an ascending series.

23, 20, 17, 14, 11, 8, 5, 2, is a descending series.

The several numbers are called terms of the progres-
sion ; the first and last terms are called the extremes,
and the intermediate terms are called the means.

270. In every arithmetical progression there.are five
things which are considered, any three of which being
given or known, the remaining two can be determined.
They are,

269. How do you form an Arithmetical Scriee? What is the
common difference? What is an ascending series? What a de-
scending series? What are the several numbers called?” What
wre the first and last terms called? What are the intermediate
terms called?

270. In every arithmetical progression how mnny thmga are con-
lldered ? What are mm
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1st, the first term ;'
2d, the last term;

- 3d, the common difference ;
4th, the number of terms;
5th, the sum of all the terms.

271. By considering the manner in which the ascend-
ing progression is formed, we see that the 2d ‘term is
obtained by adding the common difference to the 1st
term ;- the 3d, by adding the common difference to the
2d ; the 4th, by adding the common difference to the 3d,
and so on; the number of additions being 1 less than the
number qf terms found.

But instead of making the additions, we may multiply
the common difference by the number of additions, that
is, by 1 less than the number of terms, and add the first
term to the product. Hence, we-have .

CASE I.
Havmg given the first term, the common dxﬁ'erence,
and the number of terms, to ﬁnd the last term.
Moultiply the common difference by 1 less than the num-
ber of terms, and to the product add the first term.

EXAMPLES.
1. The first term is 3, the eommon difference 2, and
the number of terms 19: what is the-last term?

OPERATION.

‘We multiply the num- 18 number of terms less 1.
ber of terms less 1, by 2 common differende.
the common difference 2, | “gg” .
and then add the first 3 1st term.
term. o

"39 last term.

2. A men bought 50 yards of cloth, for which he was
to pay 6 cents for the st yard, 9 cents for the 2d, 12
eents for the 8d, and so on increasing.by the common
difference 8 : how much did he pay:for the last yard ?

Ans. $1,58.

-271. How do you find the last term w\\m \\m fre term wod
common difference are known ?
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8. A man puts out $100 at simple intsrest, at 7 per
cent. ; at the end of the 1st year it will have increased
to 8107, at the end of the 2d year to $114, and so on,
increasing $7 each year: what will be the amount at
the end of 16 years? - - . Ans. $205.

272. Since the last term of an arithmetical progres-
sion is'equal to the first term added to the product of the
common difference by 1 less than the number of terms,
it follows, that the difference of the extremes will be
equal to this product, and that the common difference
will be equal to this product divided by 1 less than the
number of terms. Hence, we have . :

CASE II. ,

Having given the two extremes and the number of
terms of an arithmetical progression, to find the common
‘ difference. - '

Subtract the less extreine from the greater and divide
the remainder by 1 less than the number of terms: the
guotient will be the common difference. -

. . EXAMPLES. ,

1. The extremes are 4 and 104, and the number of
terms 26 : what is the common difference ?

We subtract the less - . OPERATION.
extreme from the greater 104
and divide the difference 4

-one less than the num- e——r
by one less th 26 — 1 = 25)100(4

2. A man has 8 sons, the youngest is 4 years old and
the eldest 32, their ages increase in arithmetical pro-
gression : what is the common difference of their ages?

32—4=28: then 8—1=7)28(4. Ans. 4.

8. A mian is to travel from New York to a certain
place in 12 days; to go 8 miles the first day, increasing
every day by the same number of miles; so-that the
last: day’s journey may be'58 'miles: required the daily
increase. . Ans. 5 miles
-:272,-How do- you find the commou: difitence, when you khow
the two extremes and number of termal: : RN
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273. If we take any arithmetical series, as

3 5 7 911131517 19, &e.
1917151311 9 7 5 3 by reversing the or-
22 22 22 22 22 22 22 22 22 der of the terms.

Here we see that the sum of the terms of these two
series is equal to 22, the sum of the extremes, multiplied
by the number of terms ; and consequently, the sum of
either series is equal to the sum of the two extremes
multiplied by half the number of terms; hence, we
have

CASE III.

To find the sum of all the terms of an arithmetical
progression,

Add the extremes together and multzply their sum by
half the number of terms : the product will be sum of the
series.

: ‘ EXAMPLES.

1. The extremes .are 2 and 100, and the number of

terms 22 : what is the sum of the series ?

: ’ ‘OPERATION. -
We first add to- 2 1st term
gether the two ex- 100 last term
tremes, and then 102 sum of extremes
multiply by half the 11 half the number of terms

number of terms. 1122 sum of series.

2. How many strokes does the hammer of a clock
strike in 12 hours ? - . Ans. 78.
8. The first term of a series is 2, the common differ-
ence 4, and the number of terms 9, what is the last term
and sum of the series ? Ans. last term 34, sum 162.
-4. If 100 eggs are- placed in a right line, exactly one
yard from each other, and the first one yard from a
basket: what distance will a man travel who gathers

them up singly, and places them in the basket ?
Ans. 5 miles, 1300 yarda.

273, How do you find the sum of an arthmetico) wieal *
28*
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GEOMETRICAL PROGRESSION.

274. If we take any number, as 3, and multiply 1t
continually by any other number, as 2, we form a series
of numbers: thus,

3 6 12 24 48 96 192, &c.,

in which each number is formed by multiplying the
number before it by 2.
This series may also be formed by dividing contin-
ually the largest number 192 by 2. Thus,
192 96 48 24 12 6 3.

A series formed in either way, is called a Geometrical
Series, or a Geometrical Progression, and the number
by which we continually multiply or divide, is called
the common ratio.

When the series is formed by multiplying continually
by the common ratio, it is called an ascending series;
and when it is formed by ‘dividing continually by the
common ratio, it is called a descending series. Thus,

3 6 12 24 48 96 192 is an ascending series.
192 96 48 24 12 6 3 is a descending series.
The several number are called terms of the progres.

sion. -

The first and. last terms are called the extremes, and
the intermediate terms are called the means.

275. In every Geometrical, ag well as in every Arith-
metical Progression, there are five things which are
considered, any three of which being given or known,
the remaining two can be determined. They are,

274. How do you forni a Geometrical Progression? What is the
common ratio? What is an ascending series? What is a descend-
ing serics? What are the ‘several numbers called? What are the
ﬁr;t7a5ndllast terms called? What are the intermediate terms called?

n every geometrical progression, how many things are con-
nidered? What are they? How many must be knowng;efore the
remaining ones can be foundl Whet s any term equel w?  How
do you find the last term? .
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ist, the first term,

2d, -the last term,

-3d, the common ratio,

4th, the number of terms,
6th, the sum of all the terms.

By considering the manner in which the ascending
progression is formed, we see that the second term is™
obtained by multiplying the first term by the common
ratio; the 3d term by multiplying this product by the
common ratio, and so on, the number of multiplications
being one less than the number of terms. Thus,

3=3 1st term,
8x2=6 2d term,
3x2x2=12 38d term,
3X2X2X2=24 4th term, &c. for the other terms.
But 2x2=2%, 2x2x2=2% and 2X2 x2Xx2=2"

Therefore, any term of the progression is equal to the
first term multiplied by the ratio raised to a power 1 less
than the number of the term.’

CASE I.

Having given the first term, the common ratio, and
the number of térms, to find the last term,

Raise the ratio to a power whose exponent is one less
than the number of terms, and then multiply the power by
the first term : the product will be the last term.

EXAMPLES.

1. The first term is 3 and the ratio 2: what is the 6th
term ?
2X2X2IX2X2=2=32 _
. _ S ohorin, - -
Ans. 96
2. A man purchased 12 pears: he was to pay 1 far-
thing for the 1st, 2 farthings for the 2d, 4 for the 3d,

‘and so on doubling each time : what did he pay for e
last ? - : Ans. £2 s ..
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8. A gentleman dying left nine sons, and bequeathed
his estate in the following manner: to his executors
£50; his youngest son to have twice as much as the
executors, and each son to- have double the amount of
the son next younger: what was the eldest son’s por.
tion ? Ans. £25600.

* 4. A man bought 12 yards of cloth, giving 3 cents
for the 1st yard, 6 for the 2d, 12 for the 3d, &c.: what
did he pay for the last yard ? . Ans. $61,44.

CASE 1I.

276. Having given the ratio and the two extremes to
find the sum o% the series.

Subtract the less extreme from the grealer, divide the
remainder by 1 less than the ratio, and to the quotient add
the greater extreme : the sum will be the sum of the series.

EXAMPLES.

1. The first term is 3, the ratio 2, and last term 192:
what is the sum of the series ?

192 —3=189 difference of the extremes,
2—1=1)189(189; then 1894192=3881 Ans.

2. A gentleman married his daughter on New Year’s
day, and gave her husband 1s. towards her portion, and
was to double it on the first day of every month during
the year: what was her portion ? Ans. £204 15s.

8. A man bought 10 bushels of wheat on the condi-
tion that he should pay 1 cent for the 1st bushel, 3 for
the 2d, 9 for the 3d, and so on to the last: what did he
pay for the last bushel, and for the 10 bushels ?

Ans. Last bushel $196,883, total cost $295,24.

4. A man,heg § children ; to the 1st he gives $150,
to the 2d $300, to the 3d $600, and so on, to each twice
as much as the last: how much did the eldest receive,
and what was the amount received by them all ?

Ans. Eldest $4800, total $9450.

276. How do you find the sum of Yoo wetiea
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277. A triangle is a figure bounded by three stralght
lines. Thus, BAC is a triangle.

The three lines BA, AC, BC, [
are called sides: and the three
corners, B, A, and C, are called
angles. The side AB is oalled
the base.

When a line llke CD isdrawn 4
making the angle CDA equal to
the angle CDB, then CD is said to be perpendicular to
AB, and CD is called the altitude of the triangle. Each
triangle CAD or CDB is called a right-angled triangle.
The side BC, or the side AC, opposxte the right angle, is
called the hypothenuse

The area or content of a triangle is equal to half the
product of its base by its altitude.

EXAMPLES.

1. The base, AB, of a triangle is 40 yards, and the
perpendicular, CD, 20 yards: what is the area ?

We first multiply the ozgnu‘lon.
base by the altitude, and “90
the product issquare yards, e
which we divide by 2 for | © . 2)800
the area. Ans. 400 square yards.

2. Ina tnangular ﬁeld the base is 40 chains, and the-
perpendicular 15 chains: how much does it contain?
(ArT. 87). Ans. 30 acres.

277. What is a triangle? What is the base? What the altitude?
Whiat-js & right-angled trigngle 7 - Which dide \u the ypeloemse
What is the area of a triangle equal to?
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3. There is a triangular field, of which the base is 3¢
rods and the perpendicular 26 rods: what is its content?
Ans. 24. 3R. 15P.

278. A square is a figure having
four equal sides, and all its angles

right angles.

279. A rectangle is a four-sided
figure like a square, in which the
sides are perpendicular to each other,
but:the adjacent sides are not equal. >

280. A parallelogram is a four- D c
sided figure which has its opposite
sides equal and parallel, but its
angles not right angles. The line
DE, perpendicular to the base, is A= -
called the altitude.

281, To find the area of a square,rectangle, or paral-
lelogram,

Multiply the base by the perpendicular height, and the
product will be the area.

EXAMPLES.

1. What is the area of a square field of which the
sides are each 33.08 chains? Ans. 1094.1R.28P.+.
2. What is the area of & square piece of land of which

the sides are 27 chains? Ans. ——
3. What is the area of a square piece of land of which

the sides are 25 rods each ? Ans. 34.3R.25P.

278. What is a square?

279. What is a rectangle?

280. What is a paralielogram ? : .

231. How do you find the urea of u squute, tectangle, or paral-
lelogram 1 R




MENSURATION. . 385

4. What is the content of a rectangular field, the
length of which is 40 rods and the breadth 20 rods ?
Ans. 5 acres.
5. What is the content of a field 40 rods square ?
. Ans. 10 acres.
6.. What is the content of a rectangular field 15 chains

long and 5 chains broad ? . Ans.
. 7. What is the content of a field 27 chains long and
9 rods broad ? Ans. 64. OR. 12P.

8. The base of a parallelogram is 271 yards, and the
perpendicular height 360 feet: what is the area ?
Ans. 32520 square yards.

282. A trapezoid is a four-sided fig- D C

ure ABCD, having two of its sides,
AB, DC, parallel. The perpendicular  /
CE is called the altitude. A E

283. To find the area of a trapezoid,

Multiply the sum of the two parallel sides by the alti-
tude, and divide the product by 2, the quotient will be the
area. .-

EXAMPLES.

1. Required the area of the trapezoid ABCD, having
given ‘
AB=321.51fl, DC=214.24f%, and CE=171.16f%.

OPERATION.

We first find the | 391.514214.24=535.75=
sum of the sides, and sum of parallel sides.
then multiply it by the .. Then
3

perpendicular height _

after whieh, we dividé 535'73 ;;;;;,176—91698'97
the product by 2, for | apd, Z— " —45849.485
the area. 2

: =the area.

282. What is a trapezoid?
263. How do you find the area of a \rapezsdn
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2. What is the area of a trapezoid, the parallel sides
of which are 12.41 and 8.22 chains, and the perpendicu-
lar distance between them 5.15 chains ?

Ans. 5A. 1R. 9.956P.

3. Required the area of a trapezoid whose parallel
sides are 25 feet 6 inches, and 18 feet 9 inches, and the
perpendicular distance between them 10 feet and 5
inches. . Ans. 2308q. f1. 5 7”..

4. Required the area of a trapezoid whose parallel
sides are 20.5 and 12.25, and the Ierpendicular istance
between them 10.75 yards. ns. 176.03125S5q. yd.

5. What is the area of a trapezoid whose parallel
sides are 7.50 chains, and 12.25 chains, and the perpen-
dicular height 15.40 chains?  Ans. 154. OR. 33.2P.

6. What,is the content when the parallel sides aie 20
and 32 chains, and the perpendicular distance between
them 26 chains ? Ans. 674. 2R. 16P

284. A circle is & portionof a -
plane bounded by a curved line, —4
every part of which is equally e
distant from a certain point within,
called the centre. !

The curved line AEBD is called |
the circumference ; the point C the
centre ; the line A B passing through L\
the centre, a diameter ; and CB the
° radius.

The circumference AEBD is 8.1416 times greater
than the diameter AB. Hence, if the diameter is 1,
the circumference will be 3.1416. Hence, also, if the
diameter is known, thescircumference is found by mul-
tiplying 3.1416 by the diameter.

284. What is a circle? What is the centre? What is the diam-
etor? What the radius? How many times greater is the circum-
ference than the diameter? How do you find the circumference

" when the diameter is known 1
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EXAMPLES.

. The diameter of a clrcle is 4, what is the circum-
ference ?

OPERATION.
The circumference is found 3.1416
by simply multiplying 8.1416 4
by the diameter. Ans. m
2. The diameter of a cu‘cle is 93, what is the cir-
cumference ? : Ans.
8. The diameter of a circle is 20, what is the cir-

cumference ? Ans. 62.832.

285. Since the circumference of a circle is 3.1416
times greater than the diameter, it follows that if the
circumference is known we may find the dmmeter by
dlvxdmg it by 3.1416.

EXAMPLES.

1. What is the diameter of a circle whose circumfer.
ence is 78.54.

OPERATION.
We divide the circumfer- 3'1416)78'5400(25
‘ ! 62832
ence by 3.1416, the quotient —_—
25 is the diameter. : 157080
157080
2. What is the diameter of a circle whose circumfei-
ence is 11652.1944 ? Ans. 3709.
3. What is the diameter of a circle whose circumfer-
ence is 6850 ? . Ans. 2180.41+4-.

286. To find the area or content of a circle,

Multiply the square of the diameter by. the decimal
.1854.

hwﬁ)SS. How do you find the diameter when the circumference ia.
wn ? .
286. How do you find the area of a circ\e?
29
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EXAMPLES.
1. What is the area of a circle whose diameter is 6*
We first square the diam- OPERATION.
eter, giving 36, which we 6'=36

then multiply by the decimal +78564 % 36 =28.2744
.7854: the product is the Ans. 28.2744
area of the circle. _

2. What is the area of a circle whose diameter is 10!
Ans. 78.54.

3. What is the area of a cxrcle whose diameter is 7*

. Ans, ——

4. How many square yards in a cu-cle whose diame-
ter is 3} feet? Ans. 1.069016+.

287. A sphere is a solid ter-
minated by a curved surface,
all the points of which are
equally distant from a certain
point within called the centre. £ B
The line AD passing through
its centre C is called the diam-
eter of the sphere, and AC its
radius.

288. To find the surface of a sphere,
Multiply the square of the diameter by 3.1416.
EXAMPLES.

1. What is the surface of a sphere whose diameter
s 127

‘We simply multiply the OPBB?;TiON.
decimal 3.1416 by the square | 112,_'_416
of the diameter: the product 12 =144
is the surface. | Ape.-452.3904

287. What-is a sphore? What is a diameter? What is a ra-
dius!
988. How do you find the surface of a wpheral
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2. What is the surface of a sphere whose diameter

is7? Ans. 153.9384.

3. Required the number of square inches in the sur--
face of a sphere whose diameter is 2 feet or 24 inches.

Ans.

4. Required the area of the surface of the earth, its

mean diameter bemg 7918.7 miles.
“Ans. 196996571.722104 sq. miles.

289, To find the solidity of a sphere,

Multzply the surface by the diameter and divide the
product by 6, the quotzent will be the solidity.

EXAMPLES.

1. What is the solxdlty of. a sphere whose diameter
is12?

: OPERATION.

We first find the surface 12°=144
by multiplying the square of multiply by  8.1416
the diameter by 8.1416. We arf — 1535900
then multiply the surface by |- (s] acte e
the diameter, and divide the lameter _
product by 6. 6)5428.6848

. solidity =904.7808

2. What is the sohdlty of a sphere whose diameter

is 47 Ans. 33.5104,
3. What is the solidity of a sphere whose diameter is
14 inches? Ans.
4. What is the solidity of the earth, its méan diameter
being 7918.7 miles ? Ans. 259992792079.8604-.
5. What is the solidity of a s]ﬂmere whose diameter is
6 feet ?- Ans. 113.0976 S. fi.

269. How do you find the solidity of & sphere?
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290. A prism is a solid whose K
ends are equal plane figures and i
whose faces are parallelograms.
The sum of the sides which
bound the base is called the peri- 6w
meter of the base, and the sum i
of the parallelograms which bound /ﬁ'\
the solid is called the convex sur- Al N
face.

To find the convex surface of .
a prism, B C
Moultiply the perimeter of the base by the perpendicular
height, and the product will be the convex surface.
EXAMPLES.

1. What is the convex surface of a prism whose base
is bounded by five equal sides, each of which is 35 feet,
the altitude being 26 feet ? - Ans. 45503q. fi.

2. What is the convex surface when there are eight
equal sides, each 15 feet in length, and the altitude is
12 feet ? : Ans. 144084. ft.

291. To find the solid content of é prism, .

Multiply the area of the base by the altitude, and the
product will be the content.

* EXAMPLES.

1. What is the content of a square prism, each side
of the square which forms the base being 15, and the
altitude of the prism 20 feet ?

We first find the area of the OPERATION.
square which forms the. base, 15 =225
and then multiply by the alti- R0
tude. Ans. 4500

[
. 290. What is & prism? What is the perimeter of its base? What
18 its convex surface? How do you find the convex surface of a
Pprism? .
291. How do you find the solid content of o ghemY..
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2. What is the solid content of a cube each side of
which is 24 inches? Ans. 13824 solid in.
8. How many cubic feet in a block of marble of which
the length is 8 feet 2 inches, breadth 2 feet 8 inches, and
height or thickness 2 feet.6 inches? . Ans. 21} solid fi. .
4. How many gallons of water will a cistern contain
whose dimensions are the same as in the last example ?
- Ans. 157313gal.
5. Required the solidity of a triangular prism whose
height is 10 feet, and area of the base 350 ? Ans. 3500.

292, A cylinder is a round body
with circular ends. The line EF
is called the axis or altitude, and the
circular surface the convezr surface
of the cylinder.

293. To find the convex surface,

Multiply the circumference of the base by the altitude,
and the product will be the convex surface. '

EXAMPLES.

1. What is the convex surface of a cylinder, the diam-
eter of whose base is 20 and the altitude 50 ?

We first multiply the diame- OPERATION.
ter by 3.1416, which gives the 3.1416
circumference of the base. 20
Then multiplying by the alti- "62.8320
tude, we obtain the convex sur- 50
face.

Ans. 3141.6000

292. What is a cylinder? What is the axis or altitude? Whet
is the convex surfuce?
293. How do youfind the convex surface"

29*
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‘2. What is the convex surface of a cylinder whose
altitude is 14 feet and the circumference of its base 8 feet
4 inches? Ans. 116.6664-Sq. fi.

8. What is the convex surface of a cylinder, the diam-
eter of whose base is 30 inches and altitude 5 feet ?

Ans. 5654.885¢. in.

4. What is the convex surface of a cylmder, the diam.

eter of whose base is 20 and altitude 50 feet ?
Ans. 314188 fi.

294. To find the solidity of a cylinder,

Multiply the area of the base by the altitude : the prod-
uct will be the solid content.

EXAMPLES.

1. Required the solidity of a cylinder of which the
altitude is 12 feet, and the diameter of the base 15 feet.

OPERATION.
T=2
We first find the area of 15°=225
the base, and then multiply 7854
by the altitude : the pgoduct area base  176.7150
is the solidity. 12
' 2120.5800

2. What is the solidity of a cylinder, the diameter of
whose base is 20 and the altitude 29?7  Ans. 9110.64.

8. What is the solidity of a cylinder, the diameter of
whose base is 12 and the altitude 30 ? - Ans. 3392.928.

4. What is the solidity of a cylinder, the diameter of

whose base is 16 and altitude 97 - = Ans.
5. What is the solidity of a cylinder, the diameter of

whose base is 50 and altitude 15 ? Ans. 29452.5.

294, How do you find the nolidity of u oylmien
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295. A pyramid is a solid formed
by several triangular planes united’
at the same point S, and terminating
in the different sides of a plane fig-
ure, as ABCDE. The altitude of
the pyramid is the line SO, drawn
perpendicular to the base.

296. To find the solidity of a pyramid,

Multiply the area of the base by the altitude, and divide
the product by 3.

EXAMPLES.

1. Required the solidity of a pyramid, of which the
area of the base is 95 and the altitude 15.
: OPERATION,
95
We simply multiply the area of 15
the base 95, by the algjtude 15, and el
then divide the product by 3. 95

8)1425 -
Ans. 475

2. What is the solidity' of a pyramid, the area of
whose base is 260 and the aititude 24 ? Ans. 2080.

8. What is the solidity of a pyramid, the area of
whose base is 207 and altitude 18 ? Ans

4. What is the solidity of a pyramid, the area of

whose base is 403 and- altitude 30 ? Ans. 4030.
" b. What is the solid content of a pyramid, the area of
whose base is 270 and altittide 16?2 Ans. 1440,

295. What is a pyramid? What istho altwde oi\“:m\h’\
296. How do you find the selidity of a pyram®l
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6. A pyramid has a rectangular base, the sides of
which are 25 and 12 ; the altitude of the pyramid is 86:
what is its solid content? Ans.

7. A pyramid with a square base, of which each side
is 30, has an altitude of 20 what is its solid content ?

Ans. 6000.

297. A cone is a round body =
with a circular base, tapering off
to a point called the vertez. The
point C is the vertex, and the line
CB is called the axis or altitude.

298. To find the solidity of a cone,

Muttiply the area of the base by the altitude, and divide
the product by 8.

EXAMPLES.

1. Reqmred the solidity of a , ne, the diameter of
whose base is 5 and the altitude 10,

We first square the diameter OPERATION.
and multiply it by .7854 which 5'=25
gives the areaof the base. We | 25X.7854=19.635
next multiply by the altitude, 10
and then divide the product . 3)196.35
by 3. : | o Ans. 65.45

" 2. What is the solldlty of a cone, the dxameter of
whose base is 18 and the’altitude 277 Ans. 2290.2264.

3. What is the solid content.of a cane, the diameter
of whose base is 20 and the altitude .30 ? Ans.

297. What is a cone? What is the vertex? Whetwthe u-f
298. How do you find:the so\lity of » conel. . .
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4. What is the solidity of a cone whose altitude is 27
feet, and the diameter of the base 10 feet? Ans. 706.86.

5. What is the solidity of a cone whose altitude is 12
~ feet, and the diameter of its base 15 feet ? Ans. 706.86.

GAUGING.

299, The mean diameter of a cask is found by adding
to the head diameter, two-thirds of the difference between
the bung and head diameters, or if the staves are not
much curved, by adding six-tenths. This reduces the
cask to a cylinder. Then, to find the solidity, we mul-
tiply the square of the mean diameter by the decimal
7854 and the product by the length. This will give the
solid content in cubic inches. Then if we divide by 231,
we have the content in gallons (ArT. 90).

Multiply the length by the " OPERATION.
square of the mean diameter, Ixd® X TE58 —
then by the decimal .7854, Ix d’xﬁ(}:iz
and divide by 231. -

If, then, we divide the decimal .7854 by 231, the quo-
tient carried to four places of decimals is .0034, and this
decimal multiplied by the square of the mean diameter
and by the length of the cask, will give the content in
gallons. ' )

300. Hence, for gauging or measuring casks, we have
the following

Multiply the length by the square of the mean diameter :
then multiply by 34 and point off four decimal places, and
the product will then express gallons and the decimals of a
gallon.

299. How do you find the mean diameter of a cask? How then
do you find the solid content in cubic inches? Tow m gelisoa\
300. What is the rule for gauging casks?l
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EXAMPLES.

1. How many gallons in a cask whose bung diame-
ter is 36 inches, head diameter 30 inches, and length 50
inches ?

We first find the difference of OPERATION.
the diameters, of which we take 36—30= 6
two-thirds and add to the head gof6 = 4
diameter. We then multiply the 304+4=84
square of the mean diameter, the 34'=1156
length and 34 together, and point 1156 X 50 X 34=
off four decimal places in the 196.52gal.
product. )

2. What is the number of gallons in a cask whose
bung diameter is 38 inches, head diameter 82 inches,
and length 42 inches? - Ans. —

3. How many gallons in a cask whose length is 36
inches, bung diameter 85 inches, and head diameter 30
inches ? Ans. 136 gallons.

4. A water tub holds 147 gallons; the pipe usually
brings in 14 gallons in 9 minutes : the tap dlscharges, at
a medium, 40 gallons in 31 minutes. Now, supposing
these to be left open, and the water to be turned oun at 2
o’clock in the morning; a servant at 5 shuts the tap,
and is solicitous to know in what time the tub will be
filled in case the water continues to flow.

Ans. The tub will be full at 3min. 483} 4sec. after 6.

5. How many gallons in a cask whose length is 40
inches, head diameter 34 mches, and bung diameter 38
inches? - Ans.
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PROMISCUOUS QUESTIONS.

1. A merchant bought 13 packages of gaods, for which
he paid $326 : what will 39 packages cost at. the. same
rate ? Ans. $978.

2. Two merchants, A and B, traded together ; A put
in £320 for 5 months, and B £460 for 3 months they
gamed £100: how much should each one receive ?

Ans. A £53 13s. 9}133d., B £46 6s. 27%d.

8. If I buy 1000 ells Flemish of lmen for £90, what

must it be sold for per ell English, to make £10 by the

purchase ? Ans.
4. If § of a gallon of wine cost § of a £, what will
$ofa tun cost ? Ans.

5. If an officer’s salary is £48 per annum, how much
will he receive in 232 days ? Ans. £30 10s. 23d.4.

6. If a gentleman spends, one day with another, £1
7s. 10}d., and at the end of the year has saved £340,
what is his yearly income ? Ans. £848 14s. 4}d.

7. If 8 cannons expend, in one day, 48 barrels of
powder, how much will 24 cannons expend in 22 days?

ns.

8. What number is that which being multiplied by g
will produce }? Ans

9. A person dying divided his property between h1s
widow and his four sons; to his widow he gave $1780,
and to each. of his sons $1250: he had been 254 years
in business, and had cleared on an average $126 a year:
how much had he when he began business?
Ans. $3567.

10. A besxeged garrison consisting of 360 men was
provisioned for 6 months, but hearing of no relief at the
end of 5 months, dismissed so many of. the garrison that
the remaining provision lasted 5 months: how many men
were sent away ? Ans. 288.

11. Two persons, A and B, are indebted to C ; .A owes
32173 which is the least debt, -and the dx((e.te.uc.e. K =
debts is $371: what is B’s debt? ’ Ana. —




348 PROMISCUOUS QUESTIONS.

12, A man had 12 sons, the youngest was 3 years old
and the eldest 58, and their ages increased in arithmetical
progression : what was the common difference of their
ages ? Ans. b years.

13. A snail in getting up a pole 20 feet high, was
observed to climb up 8 feet every day, but to descend 4
feet every night: in what time did he reach the top of
the pole ? Ans. 4 days.

14. What is the difference between twice four and
forty, and twice forty-four: also between twice five and
fifty, and twice fifty-five ? Ans. 40 and 50.

15. A lady being asked her age, and not wishing to
give a direct answer, said, I have 9 children, and three
years elapsed between the birth of each of them; the
eldest was born when I was 19 years old, and the young-
est is now exactly 19: what was her age ?

. Ans. 62 years.

16. What number added to the 43d part of 4429, will
make the sum 240 ? - Ans. 137.

17. A man went to sea at 17 years of age; 8 years
after he had a son born, who lived 46 years, and died

. before his father; after which the father lived twice
twenty years and died : what was the age of the father?
Ans.

18. A brigade of horse, consisting of 384 men, is to
be formed into a solid body consisting of 32 men in
front: how many ranks will there be ? Ans. 12.

19. A room 30 feet long, and 18 feet wide, is to be
covered with painted cloth § of a yard in width: how
many yards will cover it? v Ans. 80.

20. A, B, and C trade together and gain $120, which
is to be shared according to each one’s stock ; A put in
$140, B $300, and C $160: what is each man’s share ?

Ans. A’s $28, B’s 860, and C’s $32.

21. How many planks 15 feet long and 15 inches

wide, will floor a barn 60} feet long and 33} feet wide ?
Ans.

22. A person owned } of a mine, and sold § of his

interest for $1710: what was the velue of the entire

\mine ? Ans. VRN,
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23. Two men depart from the same place and travel
in different directions; one goes 7 miles and the Sther
11 miles per day : how far will they be apart at the end.
of the 12th day ? Ans. 216 miles.

24. The swiftest veloclty of a cannpn ball, is about
2000 feet in a second of time. In what time, at that
rate, would it be in moving from the earth to the sun,
admitting the distance to be 95 millions of miles, and the
year to contain 365 days 6 hours. Ans. 74344 years.

25. The slow or parade step is 70 paces per minute,
at 28 inches each pace: how fast is that per hour ¥

Ans. ——

26.” A wall of 700 yards in length was to be built in
29 days; twelve men were employed on it for 11 days,
and only completed 220 yards: how many men must be
added to complete the wall in the required time ?

Ans. 4.

27. How far will 500 millions of guineas reach, when
laid down in a straight line touchms one another, sup-
posing each guinea to be an inch in diameter ?

Ans. 7891mi. 728yd. 2f. 8in.

. 28. A gentleman whose annual income is £1500,
spends 20 guineas a week : does he save or run in debt,
and how much ? Ans. ——

29. A person bought 160 oranges at 2 for a penny,
and 180 more at 3 for a penny; after which he sold
them out at the rate of 5 for 2 pence: did he make or
lose, and how much ? Ans. -

30. My factor sends me word that he has bought
goods to the value of £500 13s. 6d, upon my account:
what will his commission come to a(l 3% per cent. ?

Ans. £17 10s. 5}d:+.

81. If a quantity of provisions serves 1500 men 12
weeks, at the rate of 20 ounces a day for each man;
how many men will the same provisions maintain for 20
weeks, at the rate of 8 ounces a day for each man?

Ans.

32. A younger brother received $8400, which was
just % of his elder brother s fortune : what wu\.\e Savner
worth ? . R\,

30
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88; If 20 men can perform a piece of work in 12
days, how many men will accomplish three times as
much in one-fifth of the time ? Ans. 300.

34. Suppose that I have % of a ship worth $1200;
what part have I left after selling 4 of § of my share,
and what is it worth ?

Ans. 375 left, worth $986,664-.

35. What number is that which being multiplied by
4 of 4 of 1}, the product will be 1? Ans. 1}.

36. What number is that which being multiplied by
three thousandths, the product will be 26372 Ans.

" 37. What length must be cut off a board 8} inches
broad to contain a square foot, or as much as 12 inches
in length and 12 in breadth ? Ans. 161$ inches.

38. A man exchanged 70 bushels of rye, at $0,92 per
bushel, for 40 bushels of wheat, at $1,37% per bushel,
and received the balance in oats, at $0,40 per bushel :
how many bushels of oats did he receive?  Ans.

39. My horse and saddle together are worth $132,
and the horse is worth 10 times as much as the saddle :
what is the value of the horse ? Ans.

40. Four persons traded together on a capital of
86000, of which A put in §, B put in 4, C put in , and
D the rest; at the end of 4.years they had gained
$4728: what was each one’s share of the gain?

Ans. A’s $2364, B’s $1182, C’s $788, D’s $394.

41. A farmer being asked how many sheep he had,
answered, that he had them in five fields, in the 1st he
had 1 of his flock, in the 2d }, in the 3d , in the 4th
v end in the 5th 450: how many had he? Ans.

42. The circumference of the earth is 360 degrees,
and each degree is 69} miles, how long would a man be -
in travelling round it, who travelled at the rate of 20
miles a day, the year being reckoned at 365. days 6
hours ? Ans. 3 years 1554 days.

43. How many bricks 8 inches long and 4 inches
wide, will pave a yard that is 100 feet by 50 feet ;. also
a yard that is 50 feet square?

v : Ans. 22500 5—24, yord \\WN.
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44. Sound travels about 1142 feet in a second: now,
if the flash of a cannon be seen at the moment it is fired,
and the report heard 45 seconds after, what distance
would the observer be from the gun ?

Ans. 9mi. 5fur. 34rd.+-.

45. Two persons depart from the same place; one
travels 32, and the other 36 miles a day: if they travel
in the same direction, how far will they be apart at the
end of 19 days, and how far if they travel in contrary
directions ? 4 76 miles same direction.

1292 miles opposite directions.

46. In a certain orchard, 4 of the trees bear apples, 1
of them bear peaches, } of them plums, 120 of them
cherries, and 80 of them pears: how many trees are
there in the orchard ? Ans.

47. A person being asked the time, said the time past
noon is equal to 4 of the time past midnight: what was
the hour? Ans. .3 o’clock.

48. A circular fish pond is 865 feet in diameter : what
is its circumference, and what is its area ?

A ‘g circumference 2717.484f%.

area 587655.915 sq. f2.

" 49. How many stones 2 feet long, 1 foot wide, and 6
inches thick, will build a wall 12 yards long, 2 yards
high, and 4 feet thick ? Ans.

50. A well is to be stoned, of which the diameter is 6
feet 6 inches, the thickness of the wall is to be 1 foot 6
inches, leaving the diameter of the well within the stones
3 feet 6 inches. If the well is 40 feet deep, how many
feet of stone will be required ? Ans. 942.48f1.

51. A reservoir of water has two cocks to supply it.
The first would fill it in 40 minutes, and the second in

. It bas likewise a discharging cock, by which it
may be emptied when full in 25 minutes. Now if all
the cocks are opened at once, and the water runs uni-
formly as we have supposed, how long before the cistern
will be filled ? Ans.

52. There is a stone which measures 4 feet 6 inches
long, 2 feet 9 inches broad, and 5 feet & tnches deex
how many solid feet does it “contain} Aty —
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53. A ship has a leak by which it would fill and sink
in 15 hours, but by means of a pump it could be emptied,
if full, in 16 hours. Now, if the pump is worked from
the time the leak begins, how long before the ship will
sink ?

It will fill §¢ in an hour; they pump out 4;, hence
the water gains Jg—yg=x1g of the slnp per hour.

Ans. 240 hours.

54. A person dying, worth $5460, left a wife and two
children, a son and daughter, absent in a foreign country.

- He directed that if his son returned, the mother should
have one third of the estate, and the son the remainder ;
but if the daughter returned, she should have one third,
and the mother the remainder. Now, it so happened
that they both returned ; how must the estate be divided
to fulfil the father’s intentions ?

Ans. Daughter 8780, Son $3120, Wife $1560.

55. A cistern containing 60 gallons of water has three
unequal cocks for discharging it ; the largest will empty
it in one hour, the second in two hours, and the third in
three: in what time will the cistern be emptied if they
all run together ? Ans.

56. A house is 40 feet from the ground to the eaves,
and it is required to find the length of a ladder which
will reach the eaves, supposing the foot of the ladder
cannot be placed nearer to the house than 30 feet.

It is demonstrated in Geometry that
in every right-angled triangle, such
as BAC, the square of the hypothe-
nuse BC is ‘equal to the sum of the
squares of the other sides, AC and -

AB. That is, : B 4
BC'=AC'+AB. _
If then we extract the square root, we have

BC=+vCA'+AB-

When, therefore, the sides CA, AB are known, we.can
find the side CB, by first squaring CA eod AR, tnkmg
the sum.and extracting the square Took.
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. Thus, in the example above, we . || 40°=1600
square each of the sides, take the | 30°= 900
sum, which is 2500, the square root: 2500
of which is 50.  Hence, 50 is the . V/2500=50
length of the required ladder: Co| LV 2R=00

- 57. If a house is 50 feet deep, and the upright which
supports the ridge pole is 12 feet high, what will be the
length of the rafters? Ans. 27.7t.4-.

58. When it is 12 o’clock at New York, what is the
hour at Liondon, New York being 75° of longitude west
of London ?

Since the circumference of the earth is supposed to be
divided into 360 degrees (ArT. 94), and since the sun
apparently passes through these 3609 every twenty-four
- hours, it follows that in a single hour it will pass through
one twenty-fourth of 360° or 15°. Hence there are

159 of motion in 1 hour of time,
- 19 of motion in 4 minutes,
1/ of motion in 4 seconds.

If two places, therefore, have different longitudes, they
will have different times, and the difference of time will
be one hour for every 15° of longitude, or 4 minutes for
each degree, and 4 seconds for each minute. It must
be observed that the place which is most easterly will
have the time first, because the sun travels from east to
west.

To return then to our question, the difference of lon-
gitude between London and New York being 75°, the

ifference of time will be found in

minutes by multiplying 75° by 4, Ornggglon.
giving 300 minutes, or 5 hours. A

Now since New York is west of —
London, the time will be later in | 60)300
London : that 'is, when it is twelve. Ans. 5 hours.
o’clock at New York, it will be five
p. M. in London ; or when it is twelve at London, it will
be seven a.m at New York.

56. Boston is 6° 40/ east longitude from the SO
30*
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Washington: when it is 6 o’clock p. M. at Washington
what is the hour at Boston ?

The 6 degrees being OPERATION.
multiplied by 4 gives 6 X 4=24m.
24 minutes of time, | 40X4=160sec.= 2m. 40sec.
and the 40 minutes 926m. 40sec.

being multiplied by 4
gives 160 seconds, or
2 minutes 40 seconds. The sum is 26 minutes 40 sec-
onds, and since Boston is east of Washington the time is
later at Boston.

60. The difference of longitude of two places is 85°
20 : what is the difference of time ?

Ans. 5hr. 41m. 20sec.

61. A traveller leaves New Haven at 8 o’clock on
Monday morning, and walks towards Albany at the rate
of 3 miles an hour. Another traveller sets out from
Albany at 4 o’clock on the same evening and walks to-
wards New Haven, at the rate of 4 miles an hour. Now
supposing the distance to be 130 miles, whereabout on
the road will they meet ?

Ans. 693 miles from New Haven.

62. A thief is escaping from an officer.” He has 40
miles the start, and travels at the rate of 5 miles an
hour, the officer in pursuit travgls at the rate of 7 miles
an hour: how far must he travel before he overtakes
the thief? Ans. He travels 20 hours, and 140 miles.

63. A can do a piece of work alone in 10 days, and B
in 13 days: in what time can they do it if they work
together ? ‘ Ans. —

64. The accounts of a certain school are as follows:
viz., {5 of the boys learn geometry, 3 learn grammar,
5 learn arithmetic, ;% learn to write, and ‘9 learn to
read : what is the number in each branch ?

A 5 learn geometry, 30 grammar, 24 arith-
: * ¢ metic, 12 writing, and 9 reading. :

65. If $120 be divided among three persons, A, B, and
C, so that when A has $3,B shall have 5 and C 7: how
much will each receive?

Ans. A $24, B840, A CWR.

- Ans. 26m. 40sec. past 6.
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A PRACTICAL SYSTEM OF BOOK-KEEPING.

Persons transacting business find it necessary to write down
the articles bought or sold, together with their prices and the
names of the persons with whom the bargains are made.

Booxk-keEPiNe is. the method of recording such transactions
in a regular manner. It is divided into two kinds, called
Single Entry and Double Entry. The method by Single
Entry is the most simple, and answers for all common busi-
ness. This method we will here explain.

Book-keeping by Single Entry requires two books, a Day-
book and a Ledger; and when cash sales are extensive, an
additional book 1s necessary, which is called a Cash-book.

DAY-BOOK.

This book should contain a full history of the business trans-
actions, in the precise order in which they may occur.

The transfer of an account from the Day-hook to the Ledger,
is called posting the account.

Each page of the Day-book should be ruled with two col-
umns on the right hand of the page, one for dollars, and one
for cents, and one column on the left hand for entering the
page of the Ledger on which the account may be posted.

The Day-book should begin with the name of the owner,
and his place of residence; and then should follow a full ac-
count of the transactions in business in the exact order in
which they may have taken place.

The name of the person, or customer, is first written with
the term Dr. or Cr. opposite, according as he becomes a
debtor or creditor by the transaction. )

Generally, the person who receives is Debtor, and the per-
son who parts with his property is the Creditor.

Thus, if I sell goods to A B, on credit, he becomes my
debtor to the amount of the goods, and the goods should be
specified particularlv in making the charge.

If I buy goods on credit of C D, I enter C D Cr. by the
amount of the goods, taking care to specify the goods in the
charge.

If I pay money for, or on account of another perec, ™=
becomes Dr. to me for the amount paid.
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The Day-book and are designated, Day-
book A, Day-book B, me , &c.: for whea

o.ehwk,intbeeouned’hnness,u ﬁlledwit.h charges a
new oone is taken.

DAY-BOOK A.
Edwerd P. Nizven, New York, June 1, 1846.

Page 1.
l Polio New York, June 1st, 1846. 8 |cts.
- flson, - - - - 3
/1. | To 11 cwt. of sugar at §9 per cwt. - $99,00
‘To 66 Ib. of coffee at 20 cents per Ib. - ~ 13,20 112]20.
' Henry Jones, - - - Dr
+/ 1. | To balance of former aeeonnt - - $159,10
To 5 gals. of molasses at 32 cta. per gal. 1,60 || 160 | 70.
2d.
Charles Patch, - - - - Dr
V2 |ToCash, - - - - $3271,09
Tolhogdwado‘moh-m - - 124,02 451|1L
3d.
Henry Jones, - - - - Cr
v/ 1. | By Cash, - - - - - - - 160 70.
5tk
George Wilson, - - - - Cr
1. | By Cash - - - - - $100,00
By his note of date for - - - 1220(112(20
6th.
Charles Patch, - - - - Dr
V2 |ToCash « - - - - - §27510
To 1 horse - - - 125,00
To 85 Ib. of butter at 20 eenh perlb. -  17,00){417]10.
Charles Patch, - - - - OCr
v 2 |ByCash - - - $400,00
By bunotoofthndm, due Ang l, 1846 251,11 65111
8th.
Jared Newton, - - - Dr
/2. | To 1 piece of linen 36 yards - - $42,50
To 3 yds. of broadcloth at $4,50 per yd. 13,50
To 46 Ib. of nails at Gcts. - 2,76] 58|76
10¢A. :
Jared Newton, - - - -« Orn -]
V2 |ByCash - - - . - - $37,50
- |By do. error - -« == as\s8 e
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LEDGER.

Tue Lepcer is a book into which are collected, in a con-
densed form, all the scattered accounts from the Day-book.

Two pages of the Ledger, facing each other, are generally
used in stating an account, in which case each is regarded as
half a page ; but sometimes a page is divided into two equal

rts. he name of the person with whom the account is
stated should be written in large letters at the top of the
page.

wo columns should be ruled on the right of each half page
of the Ledger, one for dollars and one for cents; there should
also be two columns on the left to insert the date of the trans-
action, and a column for inserting the page of the Day-book
from which the account is transferred.

The Debits are entered on the left-hand side of the page,
and the Credits on the other side directly opposite. The dif-
ference between the debits and credits is always entered under
the least sum when the account is closed, and is called the
balance, as in the account of Charles Patch.

At the top, of the left-hand column we enter the year, under
which we enter the day of the month on which the transaction
took place; and in the column- adjoining the column for dol-
lars and cents, we enter the page of the Day-book from which
the account is.transferred. e ]

When there are several articles charged in the Day-book,
we need not specify them all, but may enter them in the
Ledger under the general name of * Sundries.” Having
posted the account, we enter the page of the Ledger to which
it has been transferred, in the left-hand column of the Day-
book and opposite the accounnt, and:make a mark ¢/ to show
that the account is correctly posted. This we make also
against the dollar column of the Ledger.

We begin posting with the account of George Wilson, who
stands charged. on the Day-book with $112,20. We then
open an account with Henry Jones, who stands next in the
Day-book, and so with each person named, in his order.

On passing through the Day-book we find George Wilson
eredited on n.e 1 by 100 dollars cash, and a note for $12,20.
These items we enter in the. Ledger, on the credit side of
his account, and as the debits and credits are equal, his ac-
count is balanced. No erasure should ever be mrde \n W
ascount books. When an error is discovered, i\ be n faver
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of the customer, he should be charged with the amount, and
if against him, he should be credited with the amount. In
posting the account of Jared Newton, a mistake was made
against him of $21,26, which was rectified by crediting him
with the amount.

When a charge is entered on the wrong side of the book,
as when a person is charged with that for which he oaght to
have been credited, twice “the amount must be entered on the
other side.of the book to make the account right.

Every Ledger should have an Index, where the names of
all persons, who have accounts in the Ledger, should be at-
ranged in alphabetical order.

When a Ledger is filled, all the accounts are balanced, and
when we transfer the balances to & new Ledger we charge
**To balance from -Ledger A, page —.”

INpEx To LEDGER,

Folio. Folio. Folio.

P.
Patch, Charles 2
L. . N. w.
Jones, Henry 1| Newton, Jared 2| Wilson, George 1

LEDGER A.

* Georce Wrson. | Page 1.
1846. 1846. .
June| 1 {To Mdse. li' 112(20{|June} 5 Bylnndriea,l ” 112l20

Hengy J ONES.

Bl T
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CuarLes Parca. Page 2.
1846, | - 1846.
June| 2 {Tosundries, | 1 || 451|11||June| 6 |By sundries, | 1 {| 651|11
“ 16] ¢« do. 1| 417|10f| ¢ {¢| ¢ bal. trans.

. | to new ac. 21710
i _|| 821 _ |1 86821
1846, - i T -

Juue| 6 | To bal. from
old ac. 217(10
Jarep NEwToON.
1846. | 1isde.l
June| 8 {To Mdse. |1 58i76{{June{10{By Cash, |1 37]50
¢ er. of ac. _21 2_(5
58|76 58|76

CASH BOOK.

This book records the amount of Cash received and paid
out each day. -

The Casr is made Dr. to the amount of cash on %nd, at
the commencement of each day, and to all that is réceived

during the day, and credited with the amounts pal out and
with the balance on hand

Dr. CASH.

1846. $ |c.|| 1846.

June l To Cash on hand, | 327[27 Jnno 6| B; rent for house,
g AT | g T T
3 9 “ u (1]

Jnl‘y 3 Lown es, 82|12 W gl expennes to}(oo-
“ 10| T. Ames, 450811 **

o Caah on hand,
leu
Cash on hand, ‘1_3‘\




360 BOOK-KEEPING.

FARMERS AND MECHANICS' ACCOUNT-BOOK.

The following is a very convenient form for book-keeping,
and requires but a single book. It is probably the best form
for farmers and mechanics.

J. BELL. Da. J. BELL. Ca.
1846. $|c. i 1846.- $le
June 1|To 5 cords of wood, Jul‘y GBy-hoeil_:g horse, 1{00
. T“l 'dlf? pe:&‘oxd, ? zg :‘ 10| “ mending s!eig’h, 3 Sg
¢ ) y’8 Wi  ironing wagon, 5
July 9!To 4bu. of rye, at 62 Aug. 1/ * Cash to anc'e, 2186
cents per 2(48
o 12|23 LEQ
THE END.
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